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The Arlberg tunnel. as well as the whole Arlberg rail- 
way, is constructed by contract. The main points of 
the contract of the Arlberg tunnel are as follows: 

From the first day of February, 1881, the daily prog- 
ress of the bottom header on the East side has to be at 
jeast 10.8 ft. The completed portion of the tunnel must 
at no time be more than 180 days behind the face of the 
bottom header, so that the entire tunnel, including the 
gravelling of the road bed, will be completed at the 180th 
day after the meeting of the two headers. (It was esti- 
mated that this would take place in the middle of the 
tunnel, and the tunnel would be opened for traffic about 
the middle of August, 1885.) 

For each day the tunnel is finished after that date the 
contractor has to pay a penalty of $324, while for every 
day the tunnel is finished sooner, he will receive a pre- 
mium of the same amount. 

These penalties or premiums will be actually account- 
ed for at each monthly settlement. 

The progress in all the other sections of the work in 
the tunnel must also be at least 10.82 ft. per day. The 
face of the top header must never be more than 328 ft 
behind that of the bottom header; and the total length 
of the unfinished tunnel, simultaneously under con. 
struction, shall never be more than 1,965 ft. 

The graveled and finished road-bed of the first kilo- 
meter (0.62 miles) on either side must be turned over to 
the government railroad engineers 30 days before either 
half of the tunnel is completed. The remainder has to 
be so turned over, that 40 days after the day of the ac- 
ceptance of the first kilometer the track can be finished 
in the whole tunnel. 

If at any time any one of the sections of the work in 
the tunnel should be more than 1,000 ft. behind the pro- 
gramme, the contract ceases and the tunnel will at once 
be constructed at the expense and risk of the contractor 
by the Imperial department of railways. 

The contractor is responsible for the consequences of 
ordinary and extraordinary accidents. Only in case of 
war or epidemic he is entitled, under certain condi- 
tions, to extra compensations, the amount of which, 
considering only the actual additional expenses ac- 
crued tothe contractor, is fixed alone by the govern- 
ment. 

Although the Imperial department of railroads re- 
serves for itself a leading influenée upon the system of 
working the tunnel and upon the mechanical depart- 
ment, the contractor is responsible for its suecess. The 
contractor is obliged to have a previous understanding 
with the government about the additions and altera- 
tions to be made to the installation. He has to make 
estimates and specifications thereof, to solicit bids from 
manufacturers, etc. The Imperial department then 
makes from time to time an agreement with him, taking 
his estimates and specifications as a base. Such addi- 
tional work has to be done by the contractor, paid for 
by the government; after it is finished, the Imperial 
department inspects the same, accepts it and turns it 
over to the contractor for his use free of charge, until 
the tunnel is finished. The finished sections of the 
tunnel are to be examined and the accounts for them 
settled in the first week of January of each year. 

The contractor guarantees his work for two years, 
The securities deposited by the contractor, $243,000, will 
be returned gradually in installments, but only to such, 
aggregate amount, that never less than $121,500, shall 
remain in the hands of the government. The entire 

installation—all the necessary machinery, buildings 
pipe-lines; ete., ete.—whether they are procured with or 
without assistance from the contractor—remain the pro- 
perty of the government, and are only loaned tothe con- 
tractor for use during the construction of the tunnel, 
free of charge. 

It was agreed that the first installations should be 
completed at the expense of the government- until the 
additional amount so expended would have reached 
the sum of $194,250 for the East header and $202,500 for 
the West side. (When the contractor commenced work 
the aggregate amount expended by the government for 
the installations was $255,000,) sare oe the ray 
amounts belong to the government, 
rights as proprietor of the annie 
contractor has to provide, at his own expense, all 
the tools, tracks and switches, boarding-houses, ail 
draft-animals and the necessary stables for the same 
all arrangements for storing dynamite, etc. 
ae prices were made the base for the ¢on- 

The price of one running meter of tunnel in the first 
kilometer from each month is taken as the base; for 

each following kilometer a certain price is added to the 
oné of the proceeding kilometer. The prices are: 

1. Bottom header, first kilometer, $75.00 per meter, 
($22.90 per ft.) 


rama spar mine Momo $5.00 
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¢ each kilometer, 
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“= 3. All the other work, as enlargement, masonry, arch- 
ing, etc., but excluding masonry of sub-drain, is class- 
ified according to the kind and thickness of the mason- 
ry, ete., into ten different types, with different prices, of 
which the following are the most important ones: 

Type No.1.—No masonry or arching, but sufficiently 
large excavation to give room for a masonry lining 
1.64 ft. thick, first kilometer, $200 per running meter, 


($61.10 per ft.) Additional price for each following kilo- | 


meter, $10.00 per meter, ($3.02 per ft.) 

Type No. 2.—With arch and abutments in range rubble 
masonry, 1.64 ft. thick, no invert, first kilometer, $295.00 
per running metre, ($90.00 per foot.) Additional price 
for each following kilometer, $15.00 per running meter, 
($4.50 per foot.) 

Type No. 6.—With arch 2.78 ft. thick and abutments 3.6 
ft. thick and invert 2.13 ft. thick in ranged rubble ma- 
sonry, first kilometer, $545.00 per running meter, ($166.00 
per ft. Additional price for each following kilometer, 
$25.00 per running meter, ($7.62 per foot.) 

Type No. 10.—With arch 2.95 ft. thick, abutment 4.1 
ft. thick and invert 2.62 ft. thick in cut stone masonry, 
first kilometer, $815.00 per running meter, ($248,50 per ft.) 
Additional price for each following kilometer, $35.00 per 
running meter, ($10.68 per ft.) 

Prices for the sub-drain, 2.62 ft. high, in the clear and 
with clear widths varying from 1.97 ft. to 2.62 ft. to 3.28 ft. 
are respectively $2.44, $3.03 and $3.65 per one running ft. 
in the first kilometer, with additional prices of $0.15 per 
running ft. in each following kilometer. 

The estimates were as follows: 

EY EE nds cond iecekbensadsuaddccncuaes ox $2,413,842 
ET EE Tc cweesdcnecesccveccctdscccescnsces 2,441,503 

Mess. Lapp & Ceconi were the successful bidders with 
5 per cent. addition to the estimate on the East half 
and 2 percent. to the West half, making the final cost 
as follows: 


$2,534,532 
2,490,333 


$5 024,265 
According to the final estimate the total cost of the 
tunnel including the gravelling of the road bed will be 
$6,777,750, or $201 per running ft.,this depends largely, 
however, upon the amount and kind of masonry yet to 
be done. 
Cost of installation up to Dec. 31, 1881, at which time 
the same can be considered as nearly completed. 
East side,St. Anton. 
1. Grading and roads 
2. Water-power, (weirs, pipes, flumes. ete)... 
» 3. Machines: 2turbines, 4compressors, tem- 
: porary ventilation consisting of a locomo- 
tive and fans, the first installment of drills 
consisting of 14 drilling-machines, 2 car- 
riages, 400 drills, ete., 6 water pressure en- 
gines, 6 compressors, 1 air-reservoir, 4 
water-pressure engines, 4 blowers, all the 
necessary pipes and accessories 
4. Buildings 


57,904.13 


161,499.49 


$302,046.95 
West side at Langen, 

1. Grading and road 

2. Water-power, (weirs, pipes, flumes, etc.)... 

3. Machines: 1 turbine, 4 pumps, 2 accumula- 
tors, temporary ventilation, first install- 
ment of drilis consisting of 3 carriages, 6 
hydraulie drills with the necessary drills 
rods ,snd 200 drill-bits and all aecessories, 
3 turbines, 8 pumps, 2accumulators, steam 
engine of 80 horse-power as reserve, with 
22 boilers, definitive ventilation consisting 
of 1 turbine, 2 sets of ventilators, all the 
necessary pipes and accessories 

4. Buildings 


$ 14,131.64 
85,396.82 


Total for both sides together 

The meeting of the two advance headers of the Arl- 
berg Tunnel, is a most interesting and important event. 
The unprecedented rapid progress, which. was 2.6 times 
as great as that in the Mont Cenis, and nearly double 
that in the St. Gothard Tunnel, and the proper follow- 
ing of the enlargements and the arching, decide beyond 
its | doubt the question, which has been agitating the minds 
The | of the tunnel-engineers for many years past, especially 
in ¢onsequence of the St. Gothard Tunnel, where the 
advance header was laid in the highest point of the 


, | cross-section—whether to drive the advance header 


as top or bottom header. It may be mentioned here, 
that M. Bridel, the chief engineer of the Gothard R. R. 
as well as his immediate predecessor, the now deceased 
W. Hellwag, 7 both in favor of the bottom 
header. 


The connecting was bored on the third an- 
niversary ofthe of machine-drilling. There- 
fore, the progress | ae a years was 32,242.4 ft. or 

per day, an average of 29.52 ft,, which has never been 
before, anywhere. Thesurveyshowed a deviation 


ot center liné of 0.65 ft., which, however, was de- 


smirines, ino ey ara ior w|i 


in which the om Woe hat to be renewed from mane 


20 feet shorter than the one determined by triangula- 


| Of this were 
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tion. This is a rather interesting fact,as the same differ- 
ence had been observed at the Mont Cenis and St. Goth- 
ard tunnels, 

The following table shows the state of all the different 
divisions of the tunnel on the day of connection: 


Table ‘showing the ‘work done, and yet. to be done on 
November 14th, 1883. 


Together, 33,650 
.9ft. Header driv- 
en from east por- 
Bottom head- tal 2,414 ft. more 

er finished.. 18032.5 ft. 15618.4ft. than from West 
In per cent. of portal; therefore, 

whole length 53.6 per ct. 46.4 per ct. point of connec- 


East Side. West side. 


tion 1207 ft. west of 
made by , middle of tunnel, 
hand labor.. 693 ft. 741 ft. length. 3) fe total 
Top-header length, 23 ft. To- 
finished 17,614 ft. 13,844 ft, _s 31,458 ft, 
Xemains to be fin- 
ished 2,136 ft. Total 
length of top- 
< header, 33.598", 

East Side. West Side. Balance 

nee Boe Riehl Total. to be 
Finished. Finished. Finished 


Enlargements 
length.... . 
Enlargements 

excavations 
underground 421,820 425,000 846,820 180,500 
Masonry, 

15,049 ft. 

Masonry, 

cu. yds 117,800 138,800 256,690 117,800 
Tunnel com- 

pleted....... 15,080 ft. 11,340 ft. | 26,420 ft.) 7,144 ft. 
Invert 2,387 ft. 8,100 ft. 10,487 ft. about 3,- 

Yo. of men 940 ft. 

employed .. 2,000 2,900 


+ 


15,724 ft. 12,057 ft. 27,788 ft. 5,783 ft, 


11,240 ft. | 26,280 ft.. 7,275 ft, 


Total of excavation...--..--..--ceeseeeeees 1,027,320 cu. yds, 
Total of masonry 374,400 
Total of mass to be moved. A, 401, 720 9 


Appendiz,—Experience with the Brandt drill at the 
Sonnstein Tunnel in Austria. The Sonnstein Tun- 
nel is 4690 ft. long. The contract to finish the same, called 
for a very short time, therefore two lateral drifts were 
run from the mountain side, so furnishing four addi- 
tional working faces. It was commenced entirely by 
hand-labor, But after 2630 ft. were finished, it became 
apparent that the tunnel could not be completed in 
time. The rock encountered was an exceedingly hard 
and close dolomite and lime-stone. The contractor, 
therefore, concluded to put on a Brandt hydraulic drill, 
This was in Jan., 1877; April 11,same year, the machine- 
drilling commenced. The motor in this case was a steam 
engine 9 in.x9 in., with two boilers capable of furnishing 
20 or 30-horse power, This was, however, somewhat too 
small; in fact two drills could only be furnished with 
sufficient power by forced firing. Two double-acting 
pumps were driven by this engine, making from 65 to 85 
revolutions, when one drill was running, and from 150 
to 200 revolutions for two drills. They had to deliver 
water under a pressure of from 1250 to 1765 Ibs. to the 
square inch. This entered an accumulator. The pipes 
leading the water from that point to the drills were lap- 
welded, 1% in. diameter to the final branch pipe, after 
that they were 1‘ in. and finally, near the drill,1 in. 
The total length of the pipe was 1970 ft. and the velocity 
of the water carried, from 2.46 to 3,28 ft. per second. The 
loss by friction and other causes was determined by a 
manometer to be 73 to 176 lbs., which with an initial 
pressure of 1250 Ibs., is of very little consequence. 

The drill column had a weight, vhen filled with water, 
of 308 Ibs. The diameter of its piston was 6in. and of 
the piston-rod 5% in. The drilling-machine itself 
weighed 264 lbs. The diameter of the piston was 4% in. 
and that of the piston-rod4in. With a pressure of 1100 
Ibs. per square inch, the forward pressure forcing the 
drill against and into the rock, was equal to 13,400 Ibs. 
The drill-bit had an exterior diameter of 3.15 in. and had 
five teeth, each yin. wide. The above pressure was 
distributed upon these five teeth, each of which exer- 
cised a total pressure of 2680 lbs, or 393 Ibs. for each one- 
sixteenth of an inch of its width 

The two hydraulic motors turning the drill, used 
about 530 gallons of water per one hour drilling. Only 
one drill was used in the face of the heading. Onan 
average it made 1% in. of a 3% in. wide drill-hole per 
minute in hard, uniformly solid lime-stone. The face 
of the header had an area of 70 square feet and required 
only from three to five drill-holes, each about 4 ft. 3 in. 
deep. It took, on an average, three hours to drill these 
holes. The average progress of the drift per 2 hours 
was 6.7, and per one attack 1.87 ft. One running foot of 
heading required from 13 to 17 Ibs. of dynamite. The 
average time required for one attack was 5 hours and 45 
minutes, of which the drilling took 2 hours and 45 min- 
utes. The wearing off of the drill-bit was slight. The 
944 ft. of drift made by these machines at the Sonnstein 
Tunnel required not more than 80 drill-bits altogétheér, 
none of them, after four months use, were so much 
ground off that they could not be used again. The re- 
pairs of thé machines proper were practically none, as 
the driving of the 944 ft- of drift did not require any 
other repair than the repiacing of a few packings in the 
moving parts, 


a of a bose-hole of 34 in. diameter and 4it. 
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four times. The pressure can be so well regulated that 
the different hardness of the rock does not affect it at 
all, as it does in a percussion drill, where the sudden 
meeting of a soft seam only too often breaks the machine 
For experimental purposes, the drill was worked 
through cavities in the rock without the slightest dam- 
agetothe machine or interruption of the operation. 
The drill-bits were never heated, as the water playing 
around them cools them and cleans the hole very effect- 
ively, From two to three men were needed to run one 
drill. 


The total cost for the entire installation, including 
everything, was as follows: 
2. GERMS « «oc vvesccvvscrecvessccvescccicsorcedsecsed $ 872.00 
2. Machine department, boilers, feed-pumps, en- 
gines, pumps, accumulator, centrifugal- 
pump, ventilator, lathe, and acomplete set of 


tools, also labor of setting up....--:-.-.-...+. 5,625.00 
8. Four hydraulic drills, complete with all ac- 

GRUDOEIOE . oc ck isc cccccussnevecccscsecedvoescceese 4,800.00 
6. PIMOS. cc scvercvccscccccsvecccccccecsvasceceeesetens 2,775.00 
5. Freight, duty, salaries and miscellaneous..... 1,600.00 





ete. ic. eiscecuncasannwee $15,672.00 


The cost of one running foot of heading, including 
proportion of first cost (but allowing a sum of $5,875 to 
he deducted from this first cost, realized by the sale of 
the machinery) was as follows: . 

1. Proportion of first cost... .... 0.6.6. cece cece cee eeee $10.30 

2, Cost of the machine-drilling and ventilation.... 9,62 

3. Other work in heading (blasting, removing 
debris, timbering, ete..............+-- 





Total. cubes ; oeaveuaices th $32.82 
or one cubie yard of excavation cost about $12.70, This 
was the first railway tunnel in which the Brandt drill 
was practically tested—with the exception of a few 
experiments made previously in the Pfaffensprung 
tunnel of the Gothard R. R 


Pfaffensprung Tunnel. This tunnel, is one of the 
circular tunnels (see ENGINEERING News, No. 45, Nov, 10, 
1883) and is driven through very hard granite. The 
first experiments made in this tunnel, in the winter 
1876-77 and attended to by myself, showed at once the 
correctness of the principle of this drill. Evidently 
moved by personal reasons the directors of the Gothard 
R. R. did not see fit, to encourage this invention. But 
the far-seeing contractors of the Sonnstein tunnel, 
having heard of these experiments and comparing 
them by our own personal inspection with the work- 
ing of the percussion-drills in the St. Gothard 
tunnel, were at once convinced, that the Brandt 
hydraulic drill was the right thing. I shall not give 
an account of these first experiments, as the latest 
improvements on the drill make them only of historical 
value. The Pfaffensprung tunnel was worked from 
Hoth ends, at first with a top-heading and later with a 
bottom heading. The lower heading was worked by 
machine-drills, while the upper one was driven by hand. 
The machine employed was at first the so-called 
Froehlich drill, a percussion drill of, European design 
which, however, could not make sufficient progress to 
finish the tunnel in time. I refer for further details 
about these to the above mentioned number of En- 
GINEERING News, and give the following additional 
notes. The rock encountered was exceedingly hard 
to drill, requiring a pressure on the hydraulic 
drill of from 1,250 to 1,395 Ibs. per sq. inch, but blasted 
pretty well. The cost of the entire installation for the 
Brandt drills including drills and extra parts, was $8,000. 
Average time occupied by drilling to make 


one meter of heading.....-........-.-....55. 4h. 12m. 
Average time occupied by blasting, remov- 

img Girt CUt.... 6. cere cceeeerecees seceewecenes Sh. 4m* 
Number of drill-holes for one meter of head- 

AMG MAO. «61. - eee ee ce cere ae ecensseccsceeecceecs 6.6 
Total length of drill-holes for one meter of 

heading Made. ......--.eeeceeeeecneeeereeneeees 21.6ft 
Number of drills sharpened for one meter of 

heading made........- Beccccscccvececeecescoes 26.4 
Lbs. of dynamite used for one meter of head- 

AMM MAGES... « +... eee eeeeeecceneeeceeseveseeenenes 41.5 
The cost of one meter of heading was as follows: Pro- 

portional cost of installation............. mee eeviee $8.00 
Running expenses and maintenance of installa- 

POM vncccccvccensuvavesesccccoeueecusscetesesbsacnthes 2.40 
WARES ..-- -- sneer c ce enereneercseeeeenees piss ceauseesekae 8.78 
Dynamite, fuse and Caps.....--------seeeeereeesenens 12.80 


Total cost of one meter of heading including 
proportional cost of installation............... $31.98 
One drill-bit made on an average 0.82 ft. of drill holes, 
without requiring sharpening. Each attack advanced 
the heading from 2 to 4 ft., according to the ground. 
Hardiy any repairs on the machine were necessary, 
2,127 ft. of heading being run by two machines in 371 
days (including all delays); average progress per day 
5.73 ft. 


The average cost of one meter of heading made by the 


percussion drills was $59.24 against $31.98 when the tun- 


nel was driven by the hydraulic drill. 

Mines of Freiburg. “Beihilfe Erbstolten” in Freiberg, 
Saxony, the percussion and Brandt drills were used 
and the following results obtained: : 





ENGINEERING NEWS AND 
Percussion drills. Brandt drills. 

Mechanical labor 

employed....... 1,458,328 m. kig’s. 1,164,490 m. klg’s 
Cross-section of 

heading........ 40.29 feet. 37.29 feet. 
No. of holes for 

one attack..... 33.9 6.2 
Total length of 

eS Eee ee 84 feet. 22 feet. 
Cost of one run- 

ning foot of 

heading.....--. $8.01-9.13 $7.72 


In one minute 1% in. of a2% in. drill-hole was drilled 
by the Brandt drill in hard gneiss. 

Other Mines:—In the mine “ Rheinpreussen,” the prog- 
ress made by one Brandt drill in a double-track cross- 
cut was 312 ft. per month. 

In the mine “‘ Nothberg,” the average daily progress 
was 8.5 ft. made by one drill. 

In “‘Bleiberg,” when natural pressure was obtain- 
able the cost per one running foot of cross-cut was $4.23, 
while in “Freiberg,” when steam-power was used to 
run the pumps, the cost was $3.83. In another mine the 
lowest price of one foot was $2.28 and the highest $13.41. 

The cost of running the cross-cut from the Albert 
shaft in the “Planensche Grund,” in Saxony (face 90 
square feet) through porphyry was $3.83 against $14.85 
per running foot when run by hand-labor. 

The Brandt hydraulic rock-driills are now used at 
a great many mines and tunnels all over Europe, and 
continue to give great satisfaction. 


Temporary Timber Trestle at Grand Rapids.* 


The summer of 1883 was remarkable for a 
succession of freshets which occurred about 
four weeks apart during the month of May, 
June and July. 

At and near-Grand Rapids, on the 2ist, 22d 
and 23rd of July,.a succession of rain storms 
occurred, in which the rain fall was much in 
excess of anything before known at this season 
of the year, in that section. 

Previously the, Grand River was at high 
water mark from the constant rains. Above 
700,000 logs were in the river above the dam, at 
Grand Rapids, the van resting on and held 
back by the piers of the Detroit, Grand Haven 
& Milwaukee Railway bridge. hese logs 
were secured by booms, ropes and chains fast- 
enedtothe bridge piers and extending across 
the whole width of the river, thereby damming 
it back to the height of three feet at the rear 
end of the logs. From Monday until Thurs- 
day morning the piers sustained this tremend- 
ous pressure. 

The superstructure consisted of five iron- 
plate gi ers of 100 feet span each, 10 feet deep 
and 10 feet wide from centre to centre of 
beams, and two shore end spans, 60 feet long. 
These girders rest upon six cribs, which in turn 
stood upon six sub-cribs, all filled with cobble 
stone and securely framed together, having 
ice breakers and everything necessary to with- 
stand any ordinary freshet. 

When the booms eventually gave way three 
of the long girders were canted off the piers 
and en ae the — = two o a 
upper pier swept away. s left a gap of 300 
feet which aa to be bridged before trains 
could again cross the river. A temporary 
trestle was determined on as the only way by 
— traffic could be resumed in a reasonable 
time. 

The difficulties encountered however were 
very great. The water was 15 feet deep, the 
current very strong, many logs were still run- 
ning, and the of the river was rock, cov- 
ered with boulders. The 100 feet at the east 
end was bridged with 20 feet spans, double 
bents and two double stringers 12’x12”. This 
however was found to be veel slow in erection. 
and settingthe bentsvery difficult on account 
of the boulders. 

A a of plan was determined on. This 
consisted in placing two timber cribs between 
the sub-piers of the old bridge and a sage | 
thereon in single bents, thus spans 0 
the unusual length of 34 feet. These were 
bridged with four double s each con- 
sisting of one piece of 12” and one of 
12x16”, placed on top of one another. 

The temporary timber cribs require special 
mention. They consisted of four mudsills 
12x12"x40" placed parallel to each other and 
about three feet apart. On the top of these was 
spiked a 3” plank deck which formed the 
bottom of the crib. On the top of this was 
placed the first course of timber of the crib 
consisting of two end pieces 12 feet long, cand 
two longitudinal pieces 28 feet long, the’ 
of the latter bu up to the sides of the 
former ; these four pieces were securely 
through to the mudsills. On top of this 
course was spiked a number of cross-ties of 3” 


plank p about 6 feet apart, and then a 
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second course consisting of two end pieces 9'5” 
long, and ten longitudinal pieces 30 feet long, 
the ends of the former butting up to the sides 
of the latter thus breaking joint with the 
course below—was drift-bolted to the lower 
course and the ties. This second course was 
the same length as the first, but 6” narrower. 
Each succeeding course was made 6” narrower 
than the preceding one and to break joint with 
the one below, and in this manner were built 
up to the required height and then filled with 
cobble stones. 

The whole structure was put together with 
the intention of saving the timber as much as 
possible, that it might be available for subse- 


quent use. 

This latter plan worked admirably and may 
prove of use in similar cases hereafter. 

The first bent was raised on the 30th of July; 
on _ 10th of August traffic was again re- 
sumed. 





ne — 


DANCHELL'S ELECTRIC RAILWAY. 





London Times: An electric railway differ- 
ing in several respects from ordinary electric 
railways, has been invented by Mr. F. Hahn 
Dancheli, chief engineer, and is being exhibited 
by a working model at the office of Messrs. 
Bauer & Co., No. 6 Union Court Chambers, 
Old Broad street. The main object of the in- 
ventor is to obtain a high rate of speed with a 
light load, and this system has been specially 
designed for the transport of letters, parcels, 
and light weight goods. The distinguished 
feature in the construction is that the train 
runs on one rail only instead of two, and it is 
balanced by another rail overhead, which is 
embraced by pairs of side guide-wheels at- 
tached to the upper part of the train. This 
upper rail is etoact as the conductor of the 
electric current from the pomerae station, 
the current being transmitted to the driving 
machinery on the engine, which runs upon a 
pair of central groved wheels of large di- 
ameter. The object of this construction is to 
reduce friction to a minimum, and thus to 
facilitate the attainment of high speed, which 
Mr. Danchell proposes should be from 150 to 
200 miles per hour. The speed attainable will, 
of course, depend chiefly on the power that 
can be attained from the motor. The working 
model consists of a circular railway about 
eight feet in diameter, the engine being about 
twelve inches long by eight inches high, and 
the power ene furnis by an ordinary 
bichromate battery. The s attained is 
I great, and Mr. Danchell states that ex- 
< ments on a much er scale have already 

n carried out to dstone. He proposes 
primarily to supply the system to the trans- 
missior of letters and cels—in fact, for 


tal pu , for which it would a r to 
beadaped = 





Iron Cross-Ties on Railroads. 


In Germany, at the end of 1881, some 3,606 
miles of road were constructed with iron sleep- 
ers instead of wooden cross-ties. Of this road 
2,264 miles had longitudinal and 412 miles laid 
with transverse iron sleepers. Germany has 
used iron as a substitute for cross-ties much 
more extensively than any other country, and 
sonny with satisfactory results, as renew- 
als are largely made with iron, the whole 
length of the new road constructed in 1881 be- 
ing much less than the increase in road with 
iron sleepers, and the statistics show that 
there was a decrease of the ordinary road with 
T-rails on wooden cross-ties amounting to 198 
miles, and also a decrease of 53 miles in rails 
laid with chairs on wooden cross-ties. There 
are still 268 miles of road in Germany laid on 
stone supports, and 16 miles of such road were 
laid in 1881. 

Tron does not seem to be used to any extent 
for this purpose elsewhere, except in Holland. 
Experiments were made in um several 
years with some of the German systems, 
es: y with a view to giving work to the 
suffering iron manufacture of that country, but 
nero not to have been satisfactory, and 
we hear nothing anes — a = mae for 
that pat B there, though, as iron is per 
cheaper in Belgium than anywhere else in the 
world, and it imports its ties, it would 
that it is one of the mont promising. fields for 


the use of iat r is not costly there, 
however, as it romans from Baltic and North 
Sea ports at little for freight. It is some- 
what remarkable that England shotild have 

mn preceded by Germany in the extensive 
application of iron for this purpose. It will be 
ne that though there is more road on 
1 than on transverse iron sleepers 
in y, the increase in 1881 was greatest 


in the latter.—Raitroad Gazette, 
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Fig.l. Sketch showing the manner of Working the Tunnel. 
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Fie. 2, 3, 9, 10 AND 11 REFER TO THE West-HEADER, Fic. 5, 6, 7 AND 8 TO THE EaST-HEADER. 
THE HEAVIER TIMBERING IN THE FORMER SHOW THE DIFFERENT CHARACTER OF GROUND. 
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None of the waste or vent pipes should be| per floors (in the case of high buildings) to 3 
buried out of sight and rendered absolutely in- | and even 4 inches diameter. 


accessible. Itis preferable to keep them in 


Each line of air pipe should extend as 


In reply to many inquiries on the subject, sight, except on the parlor floor. The public straight as possible up through the roof, where 
the following brief description of the “ Dur-| has long been accustomed and does not object | its mouth should be well exposed to the wind, 
to the running of steam pipes in plain sight, | and provided with a grating, screen or basket 
and there is no reason why soil pipes should | for protection. Air pipes may, however, branch 
not be treated in the same manner. Their out- | into their soil pipe above the highest fixture, 
side can be painted, or, if desired, it can be| thus avoiding a large number of holes on the 
gilt or bronzed, as is done with steam pipes. | roof. 


ham System of House Drainage ”’ is sub- 
mitted. 


The chief features of this system are proper 
mechanical construction, and use of materials 
of superior quality. The system of drain, 
soil, waste and air pipes, and the methods of 
ventilation and trapping are essentially the 
same as those generally practiced in the best 
works of ‘‘ sanitary drainage,’’ and all im- 
portant features agree with standard rules 
and regulations of Boards of Health. 





Where pipes must be placed in recesses or 


Each vertical line of air pipe must have the 


chaces in the walls, or in partitions, they | Becessary fittings to connect the branch air 


should be covered with wooden panels, or 
boards, fastened with screws, so as to be easily 


pipes from traps to it. It is a mistake, fre- 
quently made, to use inferior material (lighter 


removed, should an inspection of the plumbing | Pipes) for such air pipe. They must, invari- 


become necessary. 


ably, carry more or less foul gases, their 


The soil,, waste and air pipe system should joints should, therefore, be as tight as those 
A well-planned and well-constructed system | pe thoroughly tight, not only water-tight, but | Of soil and waste pipes. 
of house drainage should remove completely | air-tight as well. Hence, the pipes must be of 


Leader pipes, if inside the walls, must be of 


and as speedily as possible all waste matters | thoroughly sound material, and all joints must | Cast iron or wrought iron, with thoroughly 


from dwellings by pipes thoroughly and tightly | be perfectly made. 





Flevible Joint Connection between Water-Closet and Soil-Pipe, as constructed by the Durham House-Drainage Co, 


jointed. The danger of infection arising from 
defective drainage and plumbing may be re- 
duced to a minimum by a proper system of 
trapping and ventilation. 

The following are the essential features of 
any thorough system of house drainage, viz: + 

1, EXTENSION OF ALL SOIL AND WASTE PIPES 
THROUGH AND ABOVE THE ROOF. 

2. PROVIDING A FRESH-AIR INLET IN THE DRAIN 
ATTHE FOOT OF THE SOIL AND WASTE PIPE 8Y8- 
TEM. 

3. TRAPPING THE MAIN DRAIN OUTSIDE OF THE 
FRESH-AIR INLET, IN ORDER ENTIRELY TO EXCLUDE 
THE SEWER OR CESSPOOL GASES FROM THE 
HOUSE ° 

4. PROVIDING EACH FIXTURE, AS NEAR AS POSSI- 
BLE TO IT WITH A SUITABLE TRAP. 

5. PROVIDING VENT PIPES TO SUCH TRAPS UNDER 
FIXTURES AS ARE LIABLE TO BE EMPTIED BY SI- 
PHONAGE. 

These are what may be called genera; 
maxims and they are embodied in the follow- 
ing detailed rules on house drainage : 

All drain, soil, waste and air pipes inside of 
a dwelling (except the short branch wastes 
from fixtures) should be of iron. 

The arrangement of soil and waste pipes 
must be as direct as possible, and long branch 
wastes under floors should be avoided every- 
where. 


The system must be amply ventilated, and 
should have no ‘“‘dead ends.” Each soil pipe, 
therefore, must extend at least full size from: 
the cellar to and through the roof; waste pipes 
must also be extended, but should be enlarged 
just below the roof to4inches in diameter, to 
prevent obstructions of the pipe in winter 
through hoar frost. 

Wherever practicable, soil and waste pipes 
should run along a heated flue, as this will as- 
sist in creating an upward draftin the ventilat- 
ing pipes. : 

Soil, waste or vent pipe extensions may also, 
wherever convenient, run through a hot flue, 
terminating at least 2 feet above the top of the 
flue, but in no case shall vent pipes or air 
pipes be run only to a hot flue and stop there. 

The extensions above the roof should, in all 
cases, be not less than 2 feet high, so as to be 
well exposed to air currents; if near a chimney 
top, they must terminate well below it. In any 
case, soil pipe mouths should be located as re- 
mote as possible from the ventilating shafts, 
chimney flues, or ventilating skylights. 

The mouths of all pipes above the roof should 
be kept wide open. Return-bends are highly 
objectionable; ventilating caps clog up in win- 
ter time through hoar frost. None of the many 


| patent ventilators are preferable to an open- 


mouthed pipe. To prevent obstructions of the 


Each stack should run up as straight as pipe, insert into the top a copper mushroom- 


possible, avoiding offsets, which are objection- 
able. 


* The following article explains the system and the 
practies of plumbing and draining houses as carried out 
y the Durham House Drain mpany. 

t See ‘House Drainage and Sanitary Plumbing,” ¥ 
yi; P. Gerhard, C. E. Published by D. Van Nostrand, 2 
Sd... 1884. 

See also, “‘Hints on the Sewe and Drainage of 
Dweilings,” by Wm. P, Gerhard. blished by 
Comstock, N. Y., 1884. 





shaped wire basket (commonly called leader 
guard.) 

Soil pipes should not be larger than four 
inches in diameter; vertical waste pipes for 
sinks or bowls, are generally 2 inches in diam- 
eter. 

Each vertical line of air pipes must be at 


“se least 2 inches in diameter, increasing at the up- 


tight joints. If the leader opens at the top 


near attic windows, or near chimney flues or 
ventilating shafts, and if it is made of metal 
(galvanized iron or tin) and passes near 
windows of living or sleeping rooms, it must 
be trapped by a trap, with deep seal, lo- 
cated out of reach of the frost. Iron lead- 
ers with tight joints opening at the top remote 
from flues, or ventilators, or windows, should 
not be trapped. 


Rain water leaders should not be used as 
soil pipes nor soil pipes as leaders. 


Areas, court yards and paved open spaces 
should be properly drained by a trapped waste 
pipe, the trap of which should, if possible, be 
located inside the cellar wall accessible for 
cleansing, and protected from the danger of 
freezing. 


Each stack of soil or waste pipe must have 
fittings in proper position to receive the flow 
from the fixtures. It is not absolutely ne- 
cessary that the fittings on vertical soil pipes 
should be ¥ branches; a Tee-branch, especi- 
ally, if its flow line is shaped in a curve, will 
answer the purpose as well, and such is es- 
pecially the case for small waste pipes joining 
the soil pipe. , 

The flow from:all soil and waste pipes is col- 
lected in the cellar, the aim always being to 
concentrate the system as much as possible. 
As a rule, it is better to connect the rain water 
leaders with the drain that carries the waste 
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water of the household. 


cistern, a separate system of pipes is required, 
and this is also the case, wherever the sewer- 
age system of the city is the so-called “ sepa- 
rate system ’ 

The junction between upright soil, waste or 
leader pipes, and the horizontal drain, is of the 
greatest importance, The best support that 
could be given to it, is to build a brick pier 
under it, and to rest the weight of the upright 
pipe stack on it. Sometimesa strong wooden 
post is of service, though not making as sub- 
stantial a job as a brick pier. The junction 
should be made with an elbow fitting of a 
large radius, or with Y-branches and 45° bends, 
in order to make the change in the direction of 
the flow as gradual as possible. A right angled 
connection must not be tolerated, asit is sure to 
cause accumulation of soil and create stop- 

es. 

It is to be recommended to run the main cel- 


In country resi-| pend upon its size; the latter should not ex- 
dences where the rainfall is collected in a| ceed six inches in most cases. Where a build- | 


ing is unusually large, it is better to have two 
one drain of nine inches. 
ary sizes of dwellings. 


possible have a fall of 3 inch to the foot, but a) 
fallof }inch to the foot is sufficient to carry | 


along whatever ought only to enter such | 


pipes. 


Wherever such fall cannot be had, it is ad- | 


visable to arrange a flush tank at or near the) 


head of the house sewer, to be operated by | 


hand at frequent intervals or else to discharge | 
automatically. 
If the main drain is trapped, as is advisable 


in most cases, the running trap of iron should | 
be located just inside the cellar wall or else | 
It should | 


outside the house, in a man-hole. 
be located where it is not exposed to freezing. 
In any case the trap must not be absolutely 
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Fig. 1. 


lar drain in sight along one of the foundation 
walls, or to carry it along the cellar ceiling 
suspended from the joists or iron beams by 
strong iron hangers. 

Where there are fixtures in the cellar, the 
main drain must run below the floor, and in 
this case it is advisable not to bury it entirely 


out of sight. Cleaning hand-holes should be} 


provided at all junctions of branch drains 
with the main, also near or at bends, at the 
trap, and at the foot of vertical stacks. These 
hand-holes must be left accessible by building 
small man-holes provided around them with 
covers. 

Many authorities require every drain below 
the cellar floor to be laid in a trench with con- 
crete bottom and with bricked walls, accessi- 
ble throughout its entire length. This seems 
necessary only where inferior material is used, 
and where the workmanship is not first-class. 
With heavy iron pipes tested not only at the 
foundry, but also after being placed under the 
floor of a house (by the water or air pressure 
test), and with few well-made joints itis bet- 
ter to bury the drain pipes in concrete, leaving 
out places for access only wherever really 
needed. 

For all horizontal or inclined drains the rule 
should be laid down, that no junction should 
be made at right angles, with Tees; 45° Y or 
67}° Y-branches must be used. All changes 
from the straight line must be made with 
curves of a large radius. It is advisable to 
use near junctions, curves and traps, hand- 
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pees pots 


inaccessible, as it is possible that obstructions 
may oeceur at this point. The trap should, 

therefore, be provided with cleaning holes, 
closed air-tight with well-fitting covers. It is 
advisable to run into this trap a leader, so as 
to insure its occasional flushing at each rain- 
fall. 

To insure a full circulation of fresh air through 
the pipes, a fresh air pipe, of the full diameter 
of the iron drain, must run from just inside the 
trap to some point outside, well remote from 
windows, so as not to cause any objectionable 
smell,.as it beeomes at times—though seldom— 
an outlet instead of an inlet. 

As soon as the main soil and drain pipe sys- 
tem is completed, its tightness should be 
tested by the water pressure test or by the pep- 
permint test. 

Another equally reliable test is the air pres- 
sure test by a force pump and a manometer. 
In this test every part of the pipe system is 
subject to a uniform pressure, while in the wa- 
ter test the pressure increases with every foot 
of head of water, thereby often putting an un- 
usually severe strain on the lower part of the 
pipe system. 

The house drain should be of iron, to a point 
well beyond the foundation walls. Whether it 
should be continued any further with iron pipe 
or whether vitrified, well-glazed pipes may be 
used for the external sewerage, will depend 
entirely upon the character of the soil. For 
made ground, heavy iron pipe is decidedly to 
be preferred, but care must be taken to lay the 


holes giving ready access to the drain pipes in | pipes on a good solid foundation. It is also 


case cf accidental or malicious 


stoppage. 
The fall required for the main drain will de- ‘asses near a well, furnishing 


safer to run a drain of iron pipes, where it 
drinking water. 





| joints of the latter are poorly cemented. 
main drains,each six inches diameter, than | 
Asa rule, however, | 
four and five inch drains are ample for ordin- | 
Such a drain should, if | 


| pendently. 














; 
| Occasionally roots of trees cause considerable 


trouble with vitrified pipe, especially if the 
In 
such a case, iron pipes, with caulked joints, are 
preferable. 

Figs. 1 and 2 represent sections through a 
city and a country dwelling, showing all drain, 
| soil, waste and air pipes; also the fixtures and 
the mode of tranping these. 

Fixtures should be concentrated as much as 
| possible in vertical groups. 

Fixtures should never be locat:d in rooms 
without proper and ample ventilation. 

It is preferable to locate water-closets and 
urinals in well-lighted apartments having win- 
| dows tothe outer air. This insures cleanli- 
ness and prevents fouling of fixtures through 
improper use. 

Each fixture should, wherever possible, dis- 
charge into the main soil or waste pipe inde- 
The branch wastes should in all 
cases be as short and direct as possible, and 





| this will largely depend on a judicious plan- 


ning and locating of fixtures by the architect. 


Waste pipes of lead should be of the following 

sizes : 

For one wash-bowl 

For a row of basins 

For a bath-tub 

For a row of bath-tubs, 
likely to be used at 
once 2 

For a poemry sink i 

For a kitchen sink 1 

For aset of laundry trays i 

14-2 


i inches diameter, 


‘é “e 


ee 
“e 
se 
“es 
se 


For a slop sink 
For a urinal 1 
For a row of urinals 1-2 

The weight should be about 2 Ibs. for 1} inch 
pipe, 2) Ibs. for 1Jinch pipe, and 3 Ibs. for 2 
inch pipe. All joints in lead pipe should be 
wiped solder joints, and no cup joints should 
be tolerated, except where local circumstances 
render the wiping of a joint impossible. 

Where lead pipes join the wrought-iron pipe 
the following mode of connection is recom- 
mended : Lead waste pipes and lead branch air 
pipes from traps are connected by brass screw 
nipples, wiped to the lead pipe with solder, 
and screwed tightly with red lead and a wrench 
into the threaded opening of the fitting. 

Each fixture connected to the soil or waste 
pipe system, must be provided as near as fos- 
sible to its outlet, with a suitable trap, secure 
against siphonage, back pressure, evaroratica, 
ete. If lead trays are used, the weight of the 
lead should be equivalent to the weight of the 
lead pipe. 
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METRIC CONVERSION TABLES. 


Our correspondent “ F. B.”” comments upon 
our too brief disposal, a week ago, of a newly 
published metric conversion table. In ex- 
planation we must say that we spoke as lay- 
men; our critic is an acknowledged expert 
and a leader in the movement for the univer- 
sal adoption of the metric system. To him and 
his peers the tables mentioned, are no doubt 
as useful as he says they are,and we are glad to 
hear that they have value. We are still 
groping, in a manner, in the outer darkness 
of the old English ‘‘barley-corn inch,”’ and, as 
a measure of stress, the expression ‘“ kilo- 
grammes per square centimetre’ does not yet 
convey to us quite as clear an idea of what is 
meant, as would ‘‘ tons per square inch.”’ 

To our readers, more advanced than our- 
selves in metric measurements, we suggest the 
acceptance of “ F. B’s.”’ criticism of the tables 
instead of our own. 

But for the great majority of American man- 
kind, those who have only an occasional use 
for such a work, the conversion table of the 
future is yet to be written. Captain Noble has 
extended it further than perhaps any other, 
but the peculiarity of the arrangement is such 
that the novice must generally calculate the 
thing for himself to be sure that he has taken 
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“ aiite dais as right spot n the column; 
consequently,{until the user, is “thoroughly, in- 
itiated, the book is of little value as an econo- 
mizer of labor. Lt. Rogers Birnie is more 
easily understood, and we think has issued the 
|most useful of all metric conversion tables, 
but he has used a different fundamental value 
for the standard metre from that adopted by 
his predecessor ; moreover his tables, as far as 
we know, are not published in a convenient 
form for common use, : 

The metric system has much merit,and its use 
is now common with many nations with whom 
we are brought into daily commercial and pro- 
fessional contact. A handy volume of con- 
version tables, one that cannot be misunder- 
stood, even by the novice whose other engage- 
ments forbid his entering into the intricacies 
of the system, is to be desired. 
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The Engineer's — of Western Penn’a 

This Society held its annual meeting in Pitts- 
burg on the evening of Jan. 15, at the rooms of 
the Western Iron Association. The report of 
the Treasurer shows that he had collected $1,- 
925.89 for the year 1883, and had paid out $1,740 

The following officers were elected for the 
present year: President, Wm. Miller; Vice- 
President, F. C. Phillips and Thomas Rodd; 
Directors, Max Livingston, John L. Awl, Wm. 
Metcalf and S. B. Fisher; Treasurer, A. E. 
Frost; Secretary, James H. Harlow. 

The retiring President, Mr. Gottlieb, de- 
livered an address, congratulating the Society 
upon its flourishing condition and recommend- 
ing the acquisition of permanent quarters. 

The President-elect, Mr. Miller, also made a 
brief inaugural address. 

In the course of the business meeting Col 
Roberts introduced a resolution calling upon 
the Society to inquire into the subject of 


information concerning the fluid with refer- 


for the supply of heat and light in towns and 
cities,’ Mr. Roberts followed this resolution 
with a paper upon the subject; calling atten- 
tion to the fact that while this natural gas is 
now being introduced for heating purposes, 
little is definitely known of the law of re- 
sistence or friction of gas in pipes, under 


consuming it, or the danger from explosions. 
Two hundred companies are now organized 
for the introduction of natural gas, and their 
pipes are being laid in every direction; he 
thought the danger from explosion real and 


-| imminent. 


Mr. Jarboe remarked that he had investiga- 
ted the subject for years; had been blown up 
three or four times, and did not propose to 


his experience by reading a paper, as re- 
quested. 

Mr. Metcalf said he wasin favor of natural 
gas or any gas than that now in usein Pitts- 
burg for lighting purposes—none could be 
worse. The resolution of Col. Roberts was 
adopted. 


RR 


THE ACHAFALAYA BRIDGE. 

The Achafalaya Bridge, on the line of the 
Texas and Pacific R. R., 130 miles west of New 
Orleans, was opened, as previously announced 
by us, on December 26. This structure is 1045 
ft. long and consists of two fixed spans of 253 
ft. each, one of 163 ft.,a draw-span of 303 ft., 
and 73 ft. of trestle approaches. The truss is 
an iron Pratt, double cancellation. The piers 
are made up of two iron cylinders each; 8 ft. 
in diameter, and made of cast-iron below the 
river bed, and wrought-iron, lap-jointed and 
rivited above the bottom. The foundations are 
in nocase less than 120 ft. below high-water 
mark, and are from 70 to 115 ft. in the 
.The ‘material passed through is blue clayzand 


natural gas “for the purpose of- elucidating 


ence to its economic advantages as an agent 


different pressures; as to the best means of 


give the natural gas companies the benefit of 





sand, the columns are now founded upon 
gravel. 
sunken drift wood, and, in carrying on the 
work, from the sickly nature of the bridge site. 


Much difficulty wes experienced from 


Actual work upon the foundations was com- 


menced in September, 1881; but from the un- 
precedented high water of December, 1881, 
work was suspended until July, 1882. The ori- 
| ginal plan contemplated sinking the cylinders 


by the Plenum pneumatic process, but upon 


resuming work it was found that the river-bed 


had scoured out to such an alarming extent 


that 90 ft. below high-water, the estimated 


depth of foundations, was no longer safe. As 


the probable depth would now exceed the prac- 


tical use of compressed air, the further sinking 
of the iron cylinders was accomplished by an 
excavating apparatus (described in ENGINEER- 
InG News, May 5, 1883) designed by Mr. John 
F. Anderson, the superintendent and engineer- 
in-charge. By this machine one cylinder was 
successfully sunk through 115 ft. of ground. 
Gen. G. M. Dodge, the president of the rail- 
road company, in a despatch sent from New 
York, upon the completion of the bridge, con- 
gratulates Mr. C. C. Barr, the Consulting En- 
gineer, and Mr. J. F. Anderson, upon their 
success in overcoming the difficulties that pre- 
sented themselves; as Gen. Dodge says, 
“greater in deep foundation than any other 
work inthis country, and which will, to a great 
extent, revolutionize the old system.’’ He con- 
tinues by saying, “‘the bridge is a monument 
to your ability, industry, and perseverance.” 


—— meee 


GRAPHIC METHODS IN 1650. 


“Friendly Reader,’’ says Captain Thomas 
Rudd in the preface to his Practical Geometry 


.| published in 1650 at London, “here is pre- 


sented unto thee a hundred geometrical ques- 
tions and also Instructions how to answer and 
give a right solution to every one of them, 
some by lines, some by numbers (yet all with- 
out Algebra), very necessary for those who will 
have to doe with Geometry, in Regard that 
herein is handled and propounded the chiefest 
and principallest parts of Measurations be- 
longing to the same art; how to perform all 
manner of Measuringings very artificially and 
speedily ; and how to finde out Lines which be 
hidden or secret in the same; to the great ease 
and pleasure of the Practiser and also very 
delightfull to all men.’’ Captain Rudd’s book 
deals largely with the surveying and laying 
out of land and is a quaint and interesting 
work showing how men thought about such 
subjects two hundred years ago. Surveying 
he said had its origin in Egypt, ‘“‘for when 
Nilus with his inundation drowned and con- 
founded the Limits of their Lands, certaine of 
the most ingenious Inhabitants were con- 
strained to find out the rules of Geometry, by 
the benefit whereof (after the fall of the water) 
every man had his portion of ground restored 
to him again.”’ 


Rule for Guaging Casks. 


Probably no more convenient rule for guag- 
ing casks can be stated than that of the pris- 
moidal formula, so extensively used by rail- 
road engineers for the measurement of earth- 
work. To find by this rule the contents of a 
cask it is only necessary to measure its length, 
the diameter at the end and the diameter at 
the bung. Then find the areas of the circles 
corresponding to these two diameters. Add 
the end area to double the bung area and 
multiply the sum by one-thirdthelength. If all 
the dimensions are in inches this product will be 
the number of cubic inches in the cask, which 
divided by 231 will give the number of gallons. 
For example, suppose a cask 18 inches long, 12 
inches in diameter at the end, and %in. diame- 
ter at the bung. It is easy to compute 113.10 
for the end area and 201.06 for the bung area in 
square inches. Then the above rule gives the 
.| contents 3091.32 cubic inches’ “Wath is equiva- 
lent to 13:39 gallons: ~ 
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GAS vs. ELECTRICITY. March 1, 1875. The Commission consisted of | the sewers, 75 gallons per day per inhabitant 
a E. 8. Chesbrough, C. E., Moses Lane, C. E., | were assumed, but as the maximum flow would 
The City Councils of Dayton, O., have been and Charles F. Folson, M. D., and they at once | be at the same rate asif this were all to, be 
investigating the relative cost of gas and elec- entered into the investigation of the problem | discharged in twelve hours, the sizes fixed were 
tric light for street purposes. From a report presented, their first meeting being held upon | large enough to discharge double that amount. 
made to them by City Engineer, Mr. Jos. E. | April 23, 1875. The total estimated cost was $3,746,500. The 
Waltz, we make the following abstracts: The The report of this Commission is one of the} report included recommendations for an ex- 
gas fixtures used in the comparison are the | Most valuable existing documents upon the | tension of the system to the neighboring cities 
common 8 glass lantern, on a 400 Ib. post; and | general disposal of sewage, and with the sev-| of Cambridge, Charlestown, Chelsea, ete. 
on a 50 ft. street, cost for erection, $30.00, in- | eral reports of the Mass. State Board of Health, | The report of the Commission, as outlined 
cluding the service pipe; the electric light is a | presents the subject in a more comprehensive | above was submitted to a joint special com- 
Fuller, hung at the intersection of the centre | 4nd practical form than can probably be found | mittee of the City Councils ; this committee re- 
lines of two streets, 2,000 candle power. Distance | elsewhere. ported June 12, 1876 and recommended the ad- 
between gas-lamp-posts, 175 ft.; electric lights The evils of the system as found by them in| option of the report, and an appropriation to 
about 600 ft. apart. Boston chiefly arose from the additions being | cover the expenses of the preliminary surveys. 
By an actual experiment, four electric lights | constantly made to the area of that city by the The appropriation was made and the necessary 
were found to take the place of twenty-three | filling-in of the marginal waters. The sewers | surveys at once commenced under Mr. Davis. 
gas-lights. The electric lights cost $166.66 per | Were necessarily extended through theselowdis| Legislative authority being required to au- 
year, each, or $666.64 for the four. tricts, on very flat grades, and without a definite | thorize the construction of the system. an act 
The cost of twenty-three gas-lights from the | comprehensive plan. Bad material was used in| was passed in 1876 empowering the City of 
official time schedule is as follows: filling, old sea-walls, docks, etc.,were covered | Boston to construct the necessary works; and 








































































- 4 . -.., | Up, and as a consequence, the tide practically | the City Treasurer was authorized by Councils to 
ember of rte toe 8 ebbed and flowed under many parts of the city ; | borrow $3,712,000 for the purpose, andthe Joint 
Humber of toot por Deal per year-.--------rr+r1g 14.60% |and as many of the sewer outlets were fitted |Special Committee on Improved Sewerage 
Cost of Fes per post per year....--...-.......eees 21.01.7 | with tide-gates, it happened that at high tide| were given power, by the same body to con- 
Cost of lighting per post per year..-.---.----+-.- 4.50 ‘ : ’ 

Cost of gas light per post per year..-........---- 95.52 | the flow of sewage was stopped entirely, the | tract for an improved system of sewerage, “‘sub- 
Cost of gas lis ht for twenty-three posts peryear 546.9% | heavier portions deposited in the sewers, and | stantially in accordance with plans made by 
eis Gasset ri thadn0s cukns pest sesesoe pes teee.c4|the surrounding ground was saturated to a|Joseph P. Davis, City Engineer,’ with the 
SEER eReD SDs resieliewen scotnedorsawennsennd ; 586.9% | most troublesome and dangerous degree. pumping station located at Old Harbor Point 

Difference in favor Of @aS..-----+-+-++seseeeeeee $ 79.68} In seeking a remedy theCommission adopted | and its outlet at Moon Island. 


The Committee of Councils having the mat- 
ter in charge have filed the report and invited 
petitions and remonstrances from the property 
owners who will be effected. Nothing is defin- 
itely stated referring to the relative qualities 
of light furnished. 

—— a 


THE SEWERAGE OF BOSTON. 


the following as a guiding formula. ‘“ The} Mr. Davis, the City Engineer in his report to 
sewage should start from the houses, and go|the Joint Special Committee, of July 9, 1877, 
in a continuous current without stopping until | gives the results of his more elaborate inves- 
it reaches its destination, either in deep water | tigation of the subject, and the reasons for 
or on land.”’ changes proposed and adopted by the com- 

To the commission there were but two reme- | mittee. In all the schemes presented in this 
dies possible ; the first included the raising of | report it is assumed that at some future day a 
more than one half of the superficial area of | high-level intercepting system will be added: 
the city at an enormous and wasteful outlay of | they are all alike in their main features, and 
money; the second, the plan adopted, con-|correspond with that proposed and recom- 
sisted of intercepting sewers and pumpage. mended by the Commission of 1875 After the 

In relation to the final disposal of the sew- | passage of the order of the City Councils, other 
age, which had first to be considered, they de-| points of outlet were suggested than those 
cided that precipitation only clarified the | named in the order, and all these were thor- 
sewage without purifying it, and that neither | oughly investigated by Mr. Davis, with the re- 
pecipitation nor irrigation were remunerative. | Sult that Moon Island was again recommended 
They recommended the carriage of the sewage | 45 the most suitable. As being found cheaper 
to some point in deep water, remote from|and more advantageous than the Neponset 
dwellings, and beyond the possibility of doing | river plan suggested by the Commission, Mr. 
harm; with a provision for utilizing the more | Davis reeommended the location of the pump- 
valuable portions, if by any advance in agri-| ing station on Old Harbor Point and the cross- 
cultural chemistry, such utilization should be- | ing of Dorchester Bay by a tunnel as now built. 
come profitable. The arrangement of the pumping station, the 

To ascertain the best situation for the outlet | ushing tanks, pumping engines, and in 
of the main intercepting sewer, extensive ex- fact all the detail of the entire system of inter- 
periments were made with floats in different cepting sewers and the final disposal of the 
parts of Boston Harbor, and the north end of | 8°¥4se was the work of Joseph P. Davis and 
Moon Island was selected as the most suitable | bis engineering staff. What these details 
point of discharge, under the circumstances. | ™°@2 in all their elaboration and complete- 


ness we have endeavord to explain from 
ae er ~ se time to time to the readers of ENGINEERING 
¥ vam ?| News. The successful operation of the works 
practically following the water front of the and the fact that even a greater velocity of 
city, into which all existing sewers should dis- flow is obtained than estimated inate 
es ee dete met oe meine to be prove the soundness of the theories upon 
oy Set bi weed on d eeaiaeh aie the which this detail was based, and the care with 
¥ Sy7pace. & which the works were constructed by Mr. 
Squantum beach, across Squantum Point to Tievis and bis secsemer 
Moon Island. The syphon under the Nepon- 5 
set River was to be of wrought iron, 6 ft. in ee 
25,000,000 gal. reservoir on Moon Island, ar- which gas is transmitted before it issues are 
each tide two or three hours after high water re ae — ” sip aoe “oe 
(a map showing the plan proposed and the re- | ©T@#5!Y enhance the cost of the power. of. 
port of the Gineatahen - full was published Osborn Reynolds thus explains this: It takes 
tem nectaninted pupae of the entive deste |f00t pounds in a gas engine, whereas of com: 
m necess pumpage of the entire - ’ com- 
age of Boston, and the pumping works as lo- pressed air in the ordinary way it would re- 
cated by the Commission, were to be just north quire something like 140 cubic feet to yield the 
of Savin Hill, near the Neponset River; three | 5#™e ae pa the comparative cost of 
voted the lftto be from 9 100 f.” The ais ad this would be about as 1 to 25; 20 a0 6 
, the m 20 to ; es ; 
of the out-fall sewer proposed was of a ca-| Means of distributing energy gas is 25 times 
pacity sufficient to carry the sewage of one more efficient than compressed air. 
million inhabitants, and also one-fourth of ot hee 
one inch rain-fall per day from an area of} How. Piixy Hoactanp of Fort Wayne, Ind., 
thirty square miles. Its capacity was 4,145 cubic | a wealthy miller and railway builder, died sud- 
feet per second. In determining the size of|denly on Friday, aged 75. 


In speaking of the completion of the Im- 

proved Sewerage System of Boston, in our issue 
of Jan. 5, we inadvertently gave credit for the 
conception of the scheme to Mr. Joseph P. Davis, 
late City Engineer of Boston, instead of to the 
Commission named, who in their report of 1875 
actually outlined the system now in operation. 
But Mr. Davis should be credited with the elab- 
oration of the many details required for the 
successful execution of the plan proposed, 
and for the present Dorchester Bay por- 
tion of the outlet sewer, recommended by him 
as preferable to that suggested by the Commis- 
sion. . 
As of interest at this time, just after the suc- 
cessful inauguration of the most comprehen- 
sive and elaborate system for the disposal of 
sewage on our continent, we give a brief and 
general sketch of the work from its concep- 
tion. 

The subject of the drainage of Boston had 
been for some years referred to in no doubtful 
terms in every one of the reports of the Mass. 
State Board of Health, and in their fourth re- 
port they urged that an engineer be appointed 
to suggest a ‘“‘comprehensive and harmonious” 
system of drainage and sewerage. In 1873 a 
City Board of Health for Boston was appointed, 
mainly to further this much needed improve- 
ment, and from its organization this body con- 
stantly urged the matter upon the city author- 
ities. 

In 1872 the State Legislature passed an Act 
authorizing the appointment of a Commission 
to investigate and report a thorough system of 
drainage for the metropolitan’ district; but as 
by the wording of the act, Boston was to pay 
all the bills, the Commission was not appoint- 
ed, upon the ground that the expenses of the 
investigation should be shared by the other 
cities, as would be the benefits. 

On Dec. 28, 1874, the City Board of Health, in 
a communication to the City Councils, clearly 
pointed out the evils of the existing system and 
strongly urged that a radical change should be 
made. And asa result of this action a Com- 
mission was appointed by Samuel C. Cobb, then 
Mayor of Boston, under the: authority of or- 
ders from the City Councils, dated Feb. 28-and 
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Report of the Coast oe Geodetic Survey for 








The series of scientific papers appended to 
the annual report of the U. 8S. Coast and Geo- 
detic Survey during the past thirty years is 
one of very great value, and the volume for 
1882, which has just been issued from the 
government printing office, fully sustains the 
high character of its predecessors. Its ap- 
pendix contains sixteen articles on astro- 
nomical, geodetical, meteorological and hy- 
drographical subjects which must prove of 
interest and value to surveyors and scientists 
generally, as well as tothose engaged in the act- 
ual investigation of such matters. Of these arti- 
cles we will give the titles and make brief 
remarks concerning them. 

The description and construction of a new 
compensation base apparatus, by C. A. Shott, 
is the first article. The apparatus is five 
meters in length, made with zine and steel 
bars, and is simple in construction and easier 
of use than the older forms. 

A report on the measurement of the Yolo 
base in California, by George Davidson, de- 
scribes how the new base apparatus was ap- 
plied and used. The length of this base line 
is 17,490 meters and the actual time employed 
in making two measurements of it was 38 
days. 

The field work of the triangulation, by 
Richard D. Cutts, is a reprint, with the addi- 
tions of the manual used by triangulation 
parties. Before the publication of this article 
Gen. Cutts died, aged 77 years. He had been 
connected with the Coast Survey during the 
greater part of his life and had attained the 
high position of the first assistant in the 
service. 

The construction of observing tripods and 
scaffolds, by C. O. Boutelle, gives plans and 
estimates for such constructions of various 
heights up to 102 feet. 

The secular variations of the magnetic de- 
clination in the United States and at some 
foreign stations, by Charles A. Shott, is the 
fifth paper on this subject, the first having ap- 
peared in the report for 1859. It discusses the 
observations at 82 stations with about 837 re- 
sults. Formulas are deduced for the magnetic 
declination at 64 stations, and tables given 
showing the computing values for every ten 
years. 

The distribution of this magnetic declina- 
tion in the United States at the epoch January 
1885, with three isogonic charts, by Charles A. 
Shott. This without doubt is the most com- 
plete discussion of the magnetic declination in 
the United States ever published and indicates 
agreat amount of labor on the part of its au- 
thor. First are given tables of the observed 
declination at 2,359 stations. By means of the 
investigation of the preceeding article these 
are then reduced to the time Jan. 1, 1885. 
Lastly these results are plotted on a chart and 
the lines of equal magnetic declination drawn. 
One chart is given for the eastern half of the 
United States, another for the western, and a 
third for Alaska. The curves of eyual decli- 
nation are drawn for every degree, and indi- 
cate many interesting magnetic irregularites 
which were previously unsuspected. These 
charts will prove of the greatest value to land 
surveyors. 

Records and results of magnetic observa- 
tions made at the charge of the Bache fund of 
the National Academy of Science, from 1871 to 
1876. These observations were placed by the 
Academy under the charge of Prof. Hilgard 
and the results are thus given in detail. 

Comparison of the survey of the Delaware 
river of 1819, between Petty and Tinicum 
islands, with more recent surveys, by Henry 
L. Marindin, is an interesting contribution 
illustrated with sections showing the shoaling 
and deepening. 

A study of the effect of river bends in the 
lower Mississippi, by Henry Mitchel, gives 
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several inductions regarding the relation be- 
tween the radius of the bend and its cross 
section of the river. 

Discussion of the tides of the Pacific coast of 
the United States, by William Ferrel, is a 
paper furnishing results for the purpose of 
predicting the tides. 

A report on the Siemens electrical deep-sea 
thermometer, by J. R. Bartlett, gives a de- 
scription of the method of using the instru- 
ment, 

Deep sea soundings off the Atlantic coast of 
the United States, by J. E. Pillsbury, relates 
to the operations of the steamer Blake during 
1880-1883. The deepest sounding made was 
4,651 fathoms. 

The total solar eclipse of Jan. 11, 1880 ob- 
served at Mount Santa Lucia, California, by 
George Davidson, gives results obtained at an 
elevation of 5,700 feet. 

An article on stars near the South Pole, by 
C. R. Powalky, is quite lengthy and is said to 
be very valuable. 

The report of a conference on gravity de- 
terminations, relative to the most advantage- 
ous mode of presenting pendulum observa- 
tions, containing matter interesting to geodetic 
surveyors. 

Results of the trans-continental line of geo- 
detic spirit-leveling from Sandy Hook, N. J. 
to St. Louis, Mo., by Charles A. Schott. This 
gives in detail the observations of the line, 
which it is proposed to continue across to the 
Pacific. The line runs near the thirty-ninth 
parallel passing through Reading, Pa., Hagers- 
town, Md., Cincinnati, O., Vincennes, Ind., 
and Salem, Ill. It is marked at frequent in- 
tervals by permanent bench marks, 

Besides the above sixteen papers, the report 
contains the usual information concerning the 
work accomplished during the fiscal year end- 
ing June 30, 1882, and the usual maps showing 
the progress of the triangulation up to that 
date, It also has an appropriate’ memorial of 
Carlile P. Patterson, who died during that 
year whileSuperintendent of the Survey, after 
a lifetime spent in its service. 

——— EES 


Review of the Industrial Interests of 1883. 





During 1883, 38,823 traders were reported 
to Bradstreet’s Commercial Agency, out of 
which, 10,299 failed. Their nominal assets 
were $140,498,714 and their actual assets 
$90,804,728. General liabilities, $175,968,085. In 
the New England States there were 1,507 fail- 
ures out of 92,140 traders. In the 
Middle States, 2,328 failures, among 
242,303 traders. In the Southern States, 
1,982 failures, among 136,912 traders. In 
the Pacific States, 901 failures, among 27,087 
traders. In the Territories, 299 failures, 
among 16,737 traders. In New York there 
were 478 failures, among 39,031 traders. In 
Philadelphia, 284 failures out of 32,084 traders. 
In Boston, 230 failures, among 11,564 traders. 
The ratio of failures in the United States for 
the past five years, is indicated by the follow- 
ing figures: from 1879 to 1883, 49, 48, 47, 51 and 
52. That is to say, the percentage is slowly 
increasing. The numbers of failures for these 
years were as follows: 6,652, 5,929, 4,350, 7,635, 
for 1882, and 10,299 for 1883. Liabilities in 1879, 
$99,636,000 ; in 1880, $57,120,000 ; 1881, $76,194,000 ; 
in 1882, $93,238,000; last year, $175,968,000. This 
rapid increase was due to a number 
of causes, chief of which were, the 
fact that the producing ‘capacity of 
the country grew more rapidly than the re- 
quirements; hence there wasa great deal of 
surplus capacity and in the struggle for exist- 
ence, prices were depressed, profits edruced 
and competition intensified, and failures re- 
sulted. The industrial interests have come to 
expect a panic every decade. The last one 
was unexpected, and shook the country from 
ocean to ocean. Manufacturers and. consu- 
mers were crowded with stocks. .To-day the 


conditions are different. The lesson learned 
then has been applied. Manufacturers and 
consumers have been guarding against the 
dangers of over production; have been re- 
ducing expenses, avoiding unnecessary outlay, 
watching the markets closely, and guaging 
production as much as possible, with the nar- 
ket and its requirements. Good results have 
already flowed from this course. The markets, 
instead of being overstocked, are only very 
meagrely supplied. Notwithstanding the fact 
that the increase in capacity for the past five 
years has been enormous, the condition of 
trade is excellent, and the outlook favorable. 
During the past year manufacturers, railroad 
builders, ship builders, and the representatives 
of all the great activities have been reducing 
expenses, and guarding production—wages 
have been reduced from ten to fifteen per cent. 
Indebtedness, has been for the most part 
liquidated. Values have been reduced to nor- 
mal limits, mortgages have been wiped out. 
The contraction of bad debts has been re- 
stricted ; banks have been reducing their usual 
liberal loans; single name paper is now diffi- 
cult to negotiate, and in fact, in every direc- 
tion there has been a drawing in of lines, and 
an effort to plant the industries upon a safe 
foundation. While there is an over-produc- 
tion in progress it is under control; while 
there is greater capacity than is required, the 
surplus is not a dangerous factor in the com- 
mercial problem. The working classes have 
wisely uecepted the reduction in wages, and, 
should necessity call for it, would accept a 
still further reduction. It is probable that we 
shall continue to hear of failures, and that ’84 
will be as prolific in this line, as was last year. 
But the failures will be by way of prevention, 
and will only so much sooner clear the atmos- 
phere, and enable those who have the strength 
to stand, more clearly to see the future, and 
provide for it. There are hosts of encouraging 
indications on every hand. Our manufactur- 
ing establishments are perfecting their appli- 
ances, and increasing their motive power. New 
England factories are increasing the number 
of their looms, putting in better engines, du- 
plicating horse power, perfecting facilities in a 
variety of minor details, all of which facts in- 
dicate abundant confidence in the industrial 
future. 

Throughout the Middle States there are nu- 
merous evidences of activity. Never before 
was there so much mileage under ecnstruction 
in Pennsylvania; in no two months in our his- 
tory have so many contracts for rails been 
given out, as during the past 60 days. Our 
ship yards are crowded with orders for ves- 
sels, large and smalj, from Maine to the Dela- 
ware. The same is more or less true of the 
boat yards along thelakes and the smaller 
boat yards along the rivers. 

The demands for transportation are growing : 
ship yards, boat yurds, locomotive works, car 
shops, boiler works, bridge works and foun- 
dries, all show it, and each week adds to the 
favorable indications. Congress is blamed 
with having designs upon the interest of the 
people; the banks are blamed with designs 
upon the monetary system; but all these 
grumblings need occasion very little appre- 
hension. Congress can do the vital interests 
of the country very little,if any, harm. A 
Presidential year is before us and only urgent 
legislation will be attempted. We need a bet- 
ter financial system, one adapted to the ex- 
panding requirements of the country, just as 
we needed a greater railway system to provide 
for the expanding energies of the people for 
the past five years. We needa merchant ma- 
rine and will have it in due time, despite the 
lack of unanimity among those who are at- 
tempting to bring about a revival of 
shipping. 
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NEW PUBLICATIONS. Manhattan Railway Co.; he has been a direc- SELECTED MISCELLANY. 


Surveyors’ AND EnorineErs’ Fietp Book anp | tor of the Northern Pacific since Oct., 1879. It! 


CALCULATION Recorp: Consisting of Blank 

Maps of Sections, divided into Charters by 

red lines, and sub-divided by faint lines, for 

convenience in locating Surveys; with blank 
for recording Witness Trees or other Bear- 
ings to Corners. The pages used for calcu- 
lation may be used by the Engineer for 
noting Levels, Comprising Traverse Table, 

Natural Sines and Tangents, with other val- 

uable Tables for the Engineer, ete. By J. B. 

Strawn, C. E. Price, $1.00. 

Mr. Strawn, in his title, leaves little room 
for a further description of the book. We can 
only add that it is convenient in size, well 
printed on fine paper, is provided with a flex- 
ible leather cover; and with its sub-divisions 
and headed columns, it is just the handy vol- 
ume required by the surveyor, for whom it is 
especially intended. The table of sines and 
tangents are given for every ten minutes, and 
the Traverse tables are sufficiently full for or- 
dinary field work. 





“A ManuaL ogc Usgerut INFORMATION AND 
TaBLES APPERTAINING TO THE USE OF WROUGHT 
Iron,”’ published by the Passaic Rolling Mill 
Co., Patterson, N. ¥ ., Price $1.50. 

This is a new work throughout, and is in- 
tended to supply such special information and 
tables as would prove useful to workers in 
wrought iron generally. The tables, with a 
few exceptions have been computed expressly 
for this edition, and are original in matter and 
form. 

The contents include sections of “shapes,’, 
from I beams to picture cornice; fire-proof 
floor constructions and combinations of hollow 
brick and iron. The chapters devoted to 
strength, section and working loads of beams, 
girders, roof and bridge trusses, etc., will be 
found useful in estimating; and the numerous 
tables given will recommend themselves to 
every one valuing time. 


PERSONAL. 





The CHapmMan Vatve Manufacturing Co. 
have removed their Boston office to the Mason 
building, No. 72 Kilby and 112 Milk Sts. 


Grorace P. ATWELL, a well-known contractor 
in Manchester, N. H., died on Monday, the 
14th inst., at 37. 


Secretary Bocart of the American Society of 
Civil Engineers was confined to his room by 
illness for several days of this week. 


Mr. Wiiu1am Mertcatr of the well known 
firm of steel manufacturers, Miller, Metcalf & 
Parkin of Pittsburg, was at the room of the 
American Society of Civil Engineers on Wed- 
nesday evening. 

GeneRaL MaNacer Layins of the N. Y., West 
Shore & Buffalo Railway, has discharged the 
whole corps of civil engineers on the line and 
has taken the maintainance of way under his 
own charge. 


Fire-Marshal Swenie, City-Electrician Bar- 
RETT, and Commissioner CreoieR, of Chicago 
are visiting Pittsburg, Philadelphia, Washing- 
ton, New York, and Boston for the purpose of 
examining all of the underground telegraph 
and fire-alarm systems, with a view of estab- 
lishing a similar system in Chicago. 


James Freeman Cuiarke, of Cleveland, O., 
died on Jan. 21, aged 78. He wasa director of 
the Cleveland and Pittsburg R. R., from 1856 
until his death ; he was also at one time Presi- 
dent of the Atlantic and Great Western Rail- 
way Co., and was Vice-President of that com- 
pany at the time of his death. Mr. Clarke was 
also heavily interested in coal-mining and was 
President of the Ohio and Penn. Coal Co. 

Rosert Hareris, Vice President of the N. Y. 
Lake Erie & Western R. R. Co., has been elect- 
ed to succeed Mr. Henry Villard as President 
of the Northern Pacific Railway Co. Mr. Har- 
ris was for a long time connected with the Chi- 














































is understood that Mr. H. will resign his pres- | 
ent position on the Erie R. R. 


Pror. Epwarp Fontarne died at his resi- 
dence in Hinds Co., Miss., on Jan. 19. He was 
a Virginian by birth and a descendant of 
Patrick Henry; graduated from West Point, 
and afterwards became a Civil Engineer. He 
was Secretary of the Republic of Texas when 
Lamar was President, and for some years had 
charge of important engineering works in 
Texas and elsewhere; but for the last ten 
years has been a clergyman of the Episcopal 
Chureh. Prof. Fontaine wrote a number of 
works of a scientific character. 

rr 


THE HISTORY AND STATISTICS OF 
AMERICAN WATER-WORKS. 





BY J. JAMES R. CROES, M. AM. SOC. C. E. : M. INST. C. E. 





(Continued from page 34) 





DLXXXVII.—-FREDERICTON, N. B. 


Fredericton, New Brunswick in lat. 46° 3, 
N. long. 66° 45’ W., is on level ground on the 
right bank of the River St. John, 84 miles from 
its mouth, at the head of navigation by large 
steamers. 

It was settled about 1780. Water-works were 
built by the city in 1883, after plans of Crafts 
and Forbes, C. E., taking the supply from the 
RiverSt. John. A crib wellisconstructed about 
600 feet from high water mark in the river, and 
the water admitted to it through broken stone, 
and then conveyed through 600 feet of 16-inch 
cast-iron pipe to a pump well, whence it is 
pumped directly into the mains by a steam 
pumping engine of one and one-half million 
gallons daily capacity, built by the Holly 
Manufacturing Co. Distribution is by 9 miles 
of cast-iron pipe, manufactured in Scotland, of 
12 to 3inches diameter, with 92 fire hydrants 
and 86 gates. 

The population, in 1882, was 6,218. The works 
cost $85,000. No further information has been 
received. 

DLXXXVIII.—ORANGE, N. J. 


Orange, New Jersey is on rolling ground from 
150 to 300 feet above tide level, 13 miles east of 
New York City. There is some manufacturing, 
principally of hats, but the city is chiefly occu- 
pied by residences of persons doing business in 
New York. It was incorporated a city in 1875. 
Water-works were built by the city in 1883, 
after plans of William B. Rider, C. E., taking 
the supply from the west branch of the Rah- 
way River, which drains five square miles. An 
earthen dam 875 ft. long and 40 ft. high, with 
stone heart wall, forms an impounding reser- 
voir covering 60 acres, and holding 250,000,000 
gallons, at 350 ft. above the centre of the city, 
to which water is conveyed by five miles of 
16-inch pipe. The water is passed through a 
filter, of sponge and charcoal, in the gate house 
at the dam. 

Distribution is by 21 miles of cast-iron pipe 
of from 16 to 4 inches diameter, with 200 fire 
hydrants, 108 gates, and 150 taps. The works 
went into operation in October, 1883, and have 
cost $400,000, which is the amount of the bonded 
debt at 5 per cent. interest. 

The population, in 1880, was 13,207. The 
works are managed by a committee of nine 
members of the City Council. Charles E. Met- 
calf is chairman. 

DLXXXIX.—LYONS, MICH. 

Lyons, Mich., in lat. 43°, N. long. 85° W., is 
at the head of navigation on Maple River. 
Water-works were built for fire protection only, 
by the village, in 1879; taking water from the 
river and pumping directly into the mains by 
a Holly rotary pump driven by water-power. 
The main is 1400 ft. long, of Wyckoff wooden 





cago, Burlington and Quincy RB. R., and for the | pipe. The pressure is maintained at 100 Ibs. in 
last four years has-been Vice President of the | case of fire. A. H. Jacob is president of the 
Erie; he was also for @ time President of the | village. The population, im 1880, was 747. 


A Frenc# authority says that boots and 
shoes may be rendered permanently water-proof by 
soaking them for several hours in thick s ap-water. A 
fatty acid is formed inthe leather by the soap, which 
makes it impervious to water. 


TuHE original capitol building at Washington 
completed in 1827, cost (including grading of grounds, 
etc.,) $2,433,841.13. Since then the extensions. including 
cast-iron dome, made of 8,{09,200 pounds of iron, repairs, 
and the rest, increased the original cost to a little over 
thirteen millions of dollars. 


Statistics show that every seventh year has 
been a dry yearin California for a long period. The 
last dry year was 1876, when only 9 inches of water fell 
in the rainy season. This year the quantity is very 
small, and unless all precedent is overturned, this will 
be a dry year, in which case there will be short crops of 
grain. 


Tue County Commissioners of Fort Wayne, 
Ind., have returned tothe old system of time, and on 
Sunday the Court-house clock was set back 28 minutes. 
All the city and school clocks in Fort Wayne were also 
set back the following day. 

ENGINEERING in China has achieved a notable 
triumph in the construction of the Bridge at Lagang, 
over an arm of the Chinese Sea. It is five miles long, 
built entirely of stone, has 300 arches seventy feet high, 
and the roadway is seventy feet wide, The pillars are 
seventy-five feet apart, 


THE camels that were employed in hauling 
freight across the dry wastes of Arizona forthe South- 
ern Pacific Railroad, now by natural increase 400 in 
number, have been bought by John Shirley, an Austra- 
lian sheep farmer, and are to be used in hauling freight 
across the deserts in Australia. "He got them for $10,000, 
much less than a like number of camels would cost him 
if he were to transport them from Africa. 


Tue ship canal between the Baltic Sea and 
the German Ocean will, it is estimated, save a journey 
of 600 miles for a vessel making atrip between either of 
those waters, as the circumnavigation of the peninsula 
of Jutland will be unnecessary. In all, the proposed 
eanal will be only some fifty miles—or about half that 
of the Suez Ganal—extending from Gluckstadt to Kiel. 


Tre longest line of fence in the world will be 
the wire fence extending from the Indian Territory 
west across the Texas Pan Handle and 35 miles into 
New Mexico. It is said that % miles of this fence is 
already under contract. Its course will be in the line 
of the Canadian River, and its purpose is to stop the 
drift of the northern cattle. The fence will be over 200 
miles long. 

Tue first great irrigation work in South Africa 
is now in course of construction at Van Wyk’s Viei. The 
Parliament granted £20,000 for the work. The water 
dammed in, will cover an area of nineteen square miles, 
with an average depth of ten feet. and for two miles 
anda half the depth will be twenty-seven feet. This 
lake will be as large as Loch Katrine, Scotland, and will, 
when at the depths given, be a sheet of water equal to 
350,000,000,000 gallons, and capable of irrigating for many 
months, thousands of acres. One rainfall, such as was 
experienced in April, would have kept the dam going 
for the purpose for which it was constructed for a whole 
year. 

Tue electric light seems to be settling down 
to steady business. Milan is lighting its tram-cars with 
it, and there is a talk of its employment on some of the 
tramway lines in London. Nearly all the great English 
railways are going to use it in their carriages. Mr. Al- 
fred de Rothschild lights his brougham with it. Mr. 
Swan, of Swan & Edgar, uses it all over his residence at 
Bromley; and several private residences in the West 
End of London are illuminated from cellar to garrett 
by movable lamps, which are placed among flowers, in 
épergnes, on the table, and even attached to the heads 
of some of the beds for those who desire to burn the 
midnight carbon. 


Tue conversion of Electricity into light is 
now a fact of every-day utility, but the reverse process 
has been very slow of accomplishment. It has, however, 
been effected by Herr Sauer,whose sunlight battery has 
been deseribed in the Electrotechnische Zeitschrift. The 
chemical rays furnish the power, and the battery will 
only act in sunlight. It consists of a glass vessel, con- 
taining a solution of fifteen parts of table salt and seven 
parts of sulphate of copper in 106 parts of water. In 
this is placed a porous cell containing mercury. Oneelec- 
trode is made of platinum, and the other of sulphide of 
silver, and both are connected with a galvanometer. 
When not in use the whole is enclosed in a box. When 
in use, the platinum electrode is immersed in the mer- 
eury, and the other in the salt solution; the battery is 
placed in the sunlight, and the galvanometer needle is 
then found to be deflected, the sulphide of silver being 
the negative pole. If the sun is clouded, or any other 
change in the intensity of the light occurs, it is indicated 
by the needle. The exact effect produced by the light 
rays does not, as yet, appear very clear, but their pres- 
ence distinctly produ-es electrial action, and thvir 

| absence suspends it. 


































































































te en en mene 


eee 


Se ee anaes 


~- 


Ea NARA METRE OY AT Se ET Tee: RE INT a Tana ma Ae 


t SENTES 


posh cea 


oY peal, 


mar 


> ee os TP aoniapage a gre? 8a) 
chet gee rg 


—_ 
é - Segt SPOR! tee 
PRS NS DINE FE BS 2) 





46 


THE “TOPOGRAPHER.”’ 


Special Correspondence Engineering News. 
Homeworrsa, Cou. Co., On10, Jan. 19, 1884, 

Eprtor ENGINEERING News.-- Does the writer of * The 
Topographer” really mean to convey the impression in 
Sec. 142, Page 106. that to an observer on the earth, “ Po- 
laris has an apparent motion east or west at the rate of 
fifteen degrees (15°) of Arc in one hour ?” “‘and that inan 
observation for the meridian made at its upper or lower 
transit an error of four seconds (4") in time would create 
an error of one minute (1) in Are?” This might be true 
if the declination of Polaris was zero (0°) or its polar 
distance 90°, but it seems to me that with the greatest 
possible error that could be made in time, five hours 
and fifty-nine minutes (5 h. 59 m.) would only make an 
error of about 1° 45° in lat. 41° N. in Azimuth east or 
west. 

In his explanation of Fig. 34 on Page 107 he says: “The 
time of the greatest elongation can be determined with 
sufficient accuracy by observing when aline joining Po- 
laris and Alioth is nearly horizontal (I suppose “nearly” 
is intended to cover the difference in time of the right 
ascension of the two stars) with this allowance, or if the 
two stars have the same right ascension, but different 
declinations, would the stars have the same altitude at 
the time of their greatest elongations, to an observer in 
any latitude, or at any place except on the equator, 
where his horizon would bein the same plane as the 
poles or axis of the earth ! Unless they had equal alti- 
tude would a line joining them be horizontal ? 

G. R. G. 


Emont’s Metric Tables. 





Special Correspondence Engineering News. 
Boston, Mass., Jan. 14, 1884. 

Eprror ENGINEERING News:—May I offer some com- 
ments of different tenor from the brief criticism you 
printed in ENGINEERING News of the 21st inst., upon the 
recently published tables of Mr. Emonts ? 

The simplicity of their arrangement is on~ of their 
chief merits. The equivalents of lengths are grouped 
upon one page; those of area upon another page; of 
volume upon another; weight upon another; while 
upon the last page are gathered the compound and mis- 
cellaneous relations, density, pressure, work, heat, ete. 
Moreover, upon each page attention is paid to the po- 
sition in which the items are placed. For example, 
the equivalents of inches, of feet. and of yards, oc- 
eupy three columns at the head of the page devoted 
to length, The equivalents of square inches, of square 
feet, and of square yards will oceupy three columns at 
the head of the page devoted to area; of cubic inches, 
eubie feet, and cubie yards, three columns at head of 
volume; a perfectly symmetrical arrangement. Among 
the weights, two, kinds of ounces are paired of in one 
column, two different kinds of pounds in another col- 
umn, two different kinds of tons in another, On the 
compound page three spaces side by side are occupied 
by the correspondence of pounds per foot, and kilos per 
metre, the correspondence of pounds per square foot, 
and kilos per square metre, and the correspondence 
of pounds per cubic foot, and kilos per cubic metre. 

The number of decimal places given in the equiva- 
lents, is enough for all ordinary business purposes, but 
figures are not strung out far beyond the possibilities 
of accurate measurement by any but extraordinarily 
delicate appliances. If the closest approximations 
known to science should be required, the means of ob- 
taining them are afforded by the two fundamental 
equivalents given on the title page at full length, ac- 
cording tothe most authentic demonstrations, and by 
the explanations in parenthesis of the less familiar 
unit-values, such as 277.274 cu. inches in British gallon 
and 2150.42 cu. inches in American bushel. 

For the most important units, Mr. Emonts gives 
values for the nine digits of metric into old denomina- 
tions, and for nine digits of old into metric denomi- 
nations, in which respect he acts similarly to Prof. 
Rankine in his Rules and Tables; Lieut. Rogers Birnie 
in Ordnance Notes, and other authors. With that num- 
ber of multiples prepared, it is an easy matter to com- 
pute any required equivalent. Mr. Emonts saves space 
by not giving so many values for some weights and 
measures less commonly used. Although a person 
who has to translate a great number of expressions 
might want. in the special kind of measure concerned, 
tables extended toa hundred or more entries, yet the 
limited extent of Mr. Emonts’ tables makes them short 
and very handy for general tables adapted to the wants 
of the average man. 

In the variety of denominations embraced, and es- 
pecially in including units peculiar to the U. 8. A., Mr. 
Emonts’ tables are superior to others. 

They have the additional advantage of being based on 
Clarke’s determination in 1866, of the relation between 
the metre and the yard, which is accepted on both sides 
of the Atlantic as the best yet made. Lieut. Birnie’s 
tables are based on the same; but others are generally 
based on Kater’s determination, nearly sixty years ago. 
The difference is very small but is perceptible in the 
final decimals. For example, take the equivalent of 9 
eubie inches given by Mr. Emonts as 147.490 cu. centi- 
metres. Lieut. Birnie prints more decimal places and 
gives 147,47956983. Prof. Thurston’s Conversion Tables 
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contain Birnie’s and with them, a few pages further on, 
the tables of Capt. Noble of the British Army, accord- 
ing to which latter the equivalent of 9 cu. inches is only 
146.476 cu. centimetres. F. B. 


WATER PRESSURE GAUGE. 





Special Correspondence Engineering News. 
Avousta, Ga., January 14, 1884. 

Epirork ENGINEERING News:—Finding it impossible 
to find a steam gauge that will register properly the 
water pressure in this office, I ask you to give me the 
address of afew firms who manufacture reliable water 
pressure gauges. I also have a mercury gauge manu- 
factured by the Novelty Iron Works of New York, Paul 
Stillman’s patent. It appears to be a pretty good gauge 
but I cannot keep the mercury at the proper height in 
the tube. When the pressure is taken off it stands at 2 
Ibs., when it should stand atzero. This is the second 
time it has gotten out of order in this way. I had it 
recharged the first time, but we are not certain it was 
done right. Can you give me the address of the Novelty 
Works, as I desire to correspond with them. 

In times of a heavy freeze, like last week, it is impor- 
tant that I should be able to read the pressure to even a 
half pound. 

I want a neat, handsome, and reliadle gauge to put in 
my house, so that in cases of fire alarms I can know the 
condition of the water in the mains, at night, as I live 
some distance from the office. Can you give me a reli- 
able way to test a hydraulic gauge? I havenowasteam 
and mercury gauge on the same pipe in this office. The 
mercury gauge registers 19}s Ibs. and the steam gauge 
13}bs. Both are wrong and I don’t know how to test 
them. Please answer, as I ‘am anxious to have the 
thing right. A. H. DAVIDSON, 

Engineer and Supt, 


ASHCROFT STEAM GAUGE. WoRES, 
111 Liperty St., New YORE, Jan. 18, 18°4.. 
Mr. A. H. Davipson, 
Eng. and Supt. Augusta, (Ga.) Water- Works. 

Dear S1r:—Your letter of the 14th, addressed to the 
editor of ENGINEERING News, is kindly handed us for 
reply, and in answer would say that we make about 
every class of instruments known for measuring pres- 
sures of steam, air, gas and water. We make a specialty 
of a water pressure gauge showing feet in column and 
pressure, We note what you say in regard to the mer- 
cury gauge made by the Novelty Iron Works—Paul 
Stillman’s patent, That gauge has not. been made, to 
our knowledge, for ten years past; the concern having 
gone out of business. 

You ask for a reliable means of testing hydraulic 
gauge. If you will state the maximum amount of pres- 
sure you want to test, we can give you all the informa- 
tion necessary to enable you to make atest. As forthe 
difference in the registering of the mereury gauge and 
steam gauge in your office, would say that it is quite 
important that they should both be piped exactly alike; 
the length of the pipes the same leading from the sup- 
ply of pressure, and their height from the main supply 
the same, as all these conditions enter very largely into 
the question of their correponding indications. If 
you will make a rough sketch showing just how your 
gauges are attached, the size of the pipe, and all the 
conditions, we will write youin full about it. We have 
made water pressure gauges so delicate as to indicate 
the inches of water in height on a dam, and the gauge 
located one thousand feet from the dam. We remain, 

Very truly yours, 
©. A, MOORE, 
Vice-President. 


THE MEMPHIS SEWERAGE. 
Special Correspondence Engineering News. 
PHILADELPHIA, Jan, 21, 1884. 

EprTor ENGINEERING News.—A correspondent in your 
issue of Dec. 22d inquires, whether it is true that the 
Memphis sewerage system, as originally proposed by 
Col. Geo. E. Waring, has been almost entirely recon- 
structed, and in an appended note you ask that engin- 
eers, who have examined the Memphis sewers and crit- 
icised them privately or publicly, should state the facts 
on which their remarks are based. In a subsequent is- 
sue appears a letter from G. W. Pearsons, C. E., in which 
he gives the results of his recent examination, Perhaps 
still another statement in response to your request may 
be of interest to your readers. 

Last summer I had the pleasure of examining the 
above works. From a careful personal inspection of the 
different parts and from conversations with the gentie- 
men immediately in charge, who were thoroughly con- 
versant with the actual condition and operation of the 
system and who very kindly imparted to me all desired 
information, I believe that I received a very fair impres- 
sion, Certain glowing accounts, especially from the pen 
of Col. Waring, lead one to expect not only an entirely 
novel s$stem in design, with marked advantages over 
all other existing systems, but also an automatic and 
most perfect operation of the same, As far as I could 
learn, no one who had before visited that city, had also 
made an extended personal examination of the sewer- 
age works of other countries, except, perhaps, the pat- 





entee, Col. Waring. It is therefore not at all surprising 
that the claim of novelty has been quite generally ac- 
cepted and the successful working of the system attrib. 
uted to some newidea, Any one, however, who has 
seen the separate sewerage system, as used in England 
since 1852, will not discover any novelty in Memphis, 
except in quite unessential details; nor will he find that 
these sewers operate any better and accomplish their 
object with greater success than others of the same kind 
and built previously. 

Waring’s patented claims, which it is commonly sup- 
posed are represented by the Memphis system, consist 
in the main of a combination of the following four ele- 
ments: Absolute exclusion of all rainwater, ventilation 
of street sewers through house pipes, automatic flush- 
tanks at the upper end of every sewer and drain tiles 
for sub-soil drainage laid in the same trench with the 
sewers. All these features, separately present nothing 
new, but it is believed that this particular combination 
was never executed. before. If we listen to the experi- 
ence of English Municipal Engineers, or read their dis- 
cussions during the last ten years, we are given abund- 
ant and good reasons why it was never generally carried 
out. The alisolute exclusion of rain water, at least as 
far as the roof water is concerned, is considered by 
them to bea detriment rather than a benefit, and is 
avoided where practicable. 

Memphis, as I learned, has independently shown the 
same experience. In spite of the strictest regulations 
guarding against the entrance of any rain water, owing 
to the smallness of the pipes, the owners of some houses 
manage to turn either roof or yard water into them to 
an extent which intreases their flow very materially 
during rains and has compelled the building of 
special overflows from the sewers into the creek or 
bayou, in order to relieve them during such rains—a 
common custom in England. 

Stoppages have occurred to an extent which made it 
necessary to build manholes every few hundred feet 
along the lines likewise as generally recommended in 
England, but which Waring pronounced unnecessary. 
In two cases the city was even compelled to build catch- 
basins along the line to prevent a constant silting up of 
the sewers from the washing of certain stables. 

No other essential alterations have to my knowledge 
been made. But these are sufficient to stamp the 
Memphis sewerage works as no longer being atype of 
the patented ““‘Waring System,”, but rather of the 
English system, as nearly as could be expected of such 
works, which hardly ever encounter exactly the same 
conditions. The difference between the two systems at 
the outset is in fact almost infinitesimal. If the rain 
water from even a single roof is admitted into the so- 
called “Waring System,” its patented charm is at once 
broken. , 


It would appear, from the foregoing that there are 
enough reasons why the patent was never pushed for 
adoption in England, but only on the Continent, where 
the separate system had not yet been built in any town. 

While I consider the automatic flush-tanks excellent 
contrivances and have often recommended them, I do 
not think it is well to rely on them entirely or to use 
them everywhere. English engineers do not altogether 
depend on them and the experience in Memphis I 
think likewise confirms the wisdom of this course. 
One -pérson was engaged for the exclusive purpose of 
looking after the 184 tanks, of which he inspected 50 
every day and regularly found several out of order, He 
might as well have been employed to flush the sewers by 
drawing stoppers at the end manholes previously allow- 
ed to fill with wateras usual in England, and thus have 
witnessed the action and at once been informed as to 
the condition of the sewer. The Memphis tanks each 
hold 112 gallons and discharging about once every 12 to 
15 hours daily deliver about 40,000 gallons of water from 
the city supply mains into the sewers. While this 
quantity and the same frequency of flushing hardly 
seems necessary in any well devised work, it might be- 
come a formidable item in systems which require the 
sewage to be raised by pumping. Flushing by hand at 
less frequent intervals, say once or twice a week, would 
I think be often enough and generally more effective 
and less expensive. As the automatic tanks and house 
drainage restrictions. have not prevented occasional 
stoppages in Memphis, the local engineers have been 
obliggd to-usé:varipus mechanical means for cleaning. 
precisely as in, d. As the sizes are generally 
smaller and the benefit of flushing the mains by a 
simultaneous entrance of roof water is less in degree 
than in England, the necessity of mechanical cleaning 
becomes more frequent than in systems designed on a 
more liberal basis. 


The present operations of the Memphis system, while 
it is as good as any city or town suitable for its applica- 
tion, could wish it to be, is yet no better than it would 
have been, had it received its true name at once, and 
from the start been built in exact conformity with 
English practice. Had not the manholes and the over- 
flows been added, the system would on the contrary 
have given a good deal of trouble: Thy nt success- 
ful operation is in my opinion not due to any novel 
features, but rather to their subsequent abandonment 
and to the careful and intelligent management of the 
works atthe hands of Mr. Meriwether, City Engineer, 
Mr, A. Ross, the Superintendent and Mr. Fisher, the 
General Foreman of thesewers. — R. HERING, 
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Bronze Made Malleable With Mercury. 


M. Dronier, of Paris, pro; the followin 
method of obtaining a malleable bronse: = 
The composition, as prepared by him, is com- 
penne of 90 parts copper and 10 parts of tin. It 
s rendered ductile and malleable by the addi- 
— of one per cent. of mercury in the cruci- 

e. 

The bronze, with the mercury added, 
cooled in sheets 19/7, in. by 8 in., by about 4 in. 
thick. These plates were then beaten or 
rolled out cold, being annealed a number of 
times during this o ration ; thus, to reduce 
from a thickness of } inch to ;45 of an inch re- 
quires that the plates shall be put into the fur- 
nace five times; to reduce to ,%, of an inch 
will require six to seven ee. 

These sheets reduced to the desired thick- 
ness, can be in the man ure of a va- 
riety of objects such as lamps, cups, plates, etc. 
It welds easily, takes a fine polish and can be 
drawn out into very fine wire. 

M. Dronier says that by analysis he finds } 
of one per cent. of mercury in the manufac- 
tured, bronze so intimately united that it will 
not separaté at any temperature. 

Kirkaldy of London and Thomasset of Paris, 
have tested this new bronze, with results show- 
ing that the tenacity is superior to that of 
wrought-iron of good an 

The price of this bronze is 3 fr. 50 per kilo- 
gramme in sheets } millimetre thick. In in- 
gots the Dronier bronze is worth 3 fr. per kilo- 
gramme.—Moniteur Industriel, 


NEWS OF THE WEEK. 


Contracting Miscellany. 


Two millions of dollars are to be invested in 
a court house at Pittsburg, Pa. 


Tue Mass&chusetts House of Assembly has 
adopted an order, introduced by Mr. Gove, of 
Boston, instructing the Committee on Cities to 
consider the expediency of the creation of a 
Board of Works, which shall take charge of 
and manage the affairs of any or all the de- 
partments of the city of Boston. 


- PUBLIC BUILDINGS, ETC. 

Bills have been introduced during the past 
week for the erection of public buildings, etc., 
at the pallowinn laces : 

Marine hosp tal at Pensavola, Fla. 

ouston, Tex. 
Leavenworth, Kas. 
ee x. H. 
5 tatesvilie, N. 0. 
Bois City, Idaho. 
ais BRIDGES, 

Bills have been introduced for the following : 
Across the Missouri River at or near Decatur, 
Burnt Co., Nebraska. 

Across the Potomac River at the Three Sis- 


ters. 
PUBLIC WORKS, ETC. 

Bills have been introduced for following: 
=— of ship canal around Niagara 

alls. 

To provide for aid in the construction and to 

late the operation of a ship canal between 

Lake Union and Washington and Puget Sound, 





in Washington Territory. ‘ 
To authorize the extension of the Chesapeake 
and Ohio Railroad to a point on the itary 
lands of Fortress Monroe, Va. 
Improvement of Lime Kiln Crossing in the 
Detroit River. 


Immediate sppropriations for continuing 
work on the important river and harbor im- 
provements. 

ee the permanent improvement of the Erie 
canal. - 


MISCELLANEOUS, 
Bill for the erection of a bronze statue to 
Simon Bolivar, in Washington or New York. 
Bill for the of the Navy to pur- 
chase the right to make and’ use a certain im- 
for metal links, 


or artesian wells on the public lands of 


New Mexico. 
Utica to enlarge the advanced 


School 


at a cost of about 000. Of 
this faa ta fob watinonas land end ta nabine 
and furniture. The contem- 


is | Excavation, brick, stone, and mason 


Stic shir te here saperteeented ant 
ve su 
1s ai Sa a a permitted 





with three square landings to each story; also 
on the side of the town facing Charlotte Street, 
there is to be a room 8 feet by 20 feet fitted up 
and furnished in all respects for a teacher’s | 
cloak room. The basement of this addition | 
to be properly finished and furnished for a/| 
girls’ exercise room. 

Estimate exclusive of furniture is summar- 
ized as follows: 


work 
Carpenter’s materials and work.. 
Trimming, painting and glazing 


$7,805.00 
5,879.00 
970.00 


MEE, © 6c ses co ch bear une e+e 300,00 
jo eee Boers . 1,500.00 
Total ...... $16,454.00 


Bridges. 

Tue Chippewa River Bridge Company of Du- | 
rand, Wis., capital stock $25,000, has been in- | 
corporated. 


Orrawa, Ont., Jan. 9.—The Chief Engineer of | 
Oanals having reported that all tenders for the 
St. Lawrence Canal improvements were far too | 
low, the Government will call. for new tenders | 
and all deposits will be withdrawn. The low- | 
est tender for the Williamsburg Canal was | 


j 


=a while the engineer’s estimate is $400,- | 


} 
Tue Troy Times,in an editorial upon the | 


Storm King Bridge, which proposes to bridge | 


the Hudson below Newbur , states that what- | 
ever may be Mr. Swan’s opinion or that of ex- | 


THE new water works of Council Bluffs, Ia., 
were officially and most successfully tested on 
Jan. 17, Six solid streams were thrown at one 
time from the hydrants, under a pressure of 
120 lbs. at the pumps, and to a measured height 
of 105 feet. The engineer designing the works, 


|was Mr. H. Birkinbine, of Philadelphia; the 


pumps are from the Knowles’ works, Boston ; 
about 23 miles of distribution and forcing 
mains are in use. 


THE contract for building water works in 
Canandaigua, N. Y., has been given by the 
Canandaigua Water Works Co., to Hinds, Mof- 
fett & Co., of Watertown, N. Y. The supply is 
to be taken from the Canandaigua Lake, 2,000 


feet from shore and pumped by steam through 
seven miles of pipes from fourteen to four 
|inches diameter. 

M. Depscaer, representing Mr. John Pender. 
President of the Eastern Telegraph Co. has 
eoncluded with the French Government, an 


arrangement for the laying of a sub-marine ca- 
ble between Saigon and Tonkin. The work is 
to cost $600,000, and to be finishedin one month 
from the signing of the contract. 


Mas. B. M. Harrop, of the Miss. River Com- 
mission, in speaking of the proposition to close 
the mouth of the Red River and divert that 
stream into the Atchafalaya and thence to the 


Gulf; says, that the Commission have not yet 
had time to sufficiently investigate this impor- 
tant problem. Nothing will be done in that 
direction during the present session of Con 


Lieut. Gov. Dorsheimer or any other lawyer | 8TeSs. 


in the employ of the Company, the truth | 


is that the Company has never been given the | 


right it claims to possess. 
effort was made to secure the passage through 


the Legislature of a bill authorizing the con- | erected. 


struction of the bridge, shows that up to that 
time the Company di 
titled to the right which it now claims. 


Tue plan for the new beidge 
Waddington & New York 


Goose Neck Island, is now 
Council at Ottawa for approval. There are 
‘ood ground for the belief thatthe plan will 
accepted. At the new site for the structure 
the current is neither so s y or tortuous as 
the site first selected by the engineers. Wadd- 
ington will be accommodated with a high level 
(61 feet) bridge and a swing bridge likewise, 
in connection with the twenty mile branch 
south side of the St. Lawrence, to connect 
at Canton with the American system of rail- 
ways, and of which the construction will be 
commenced in the near future, as the ne- 
céssary deposit has been made at Albany. 


Streets, Drainage, Sewerage, Etc. 


Crry Engineer Wightman, of Boston, says 
that the machinery connected with the im- 
roved sewerage system is working well, and 
hat more than 10,000,000 gallons of sewerage is 
being discharged daily. 


Tue Committee on Boston Improved Sewer- 
age, opened proposals for the erection of a 
pomp ot the east shaft. City Engineer, Henry 

. Wightman’s estimate for the work was 
$21,150. The bids were as follows: Builders’ 
fron Foundry, Providence, R. I., $17,990; At- 
lantic Works, East Boston, $22,800; Dixon 
Manufacturing Company of Scranton, Pa., 
$23,953; Boston Machine Manufacturing Com- 
pony $24,400. The work was awarded to the 

ders’ Iron Foundry of Providence, R. I. 


Water, Gas and Steam. 


On Friday, the 11th inst., the Board of Super- 
visors of ne ene Mich., granted the 
right to J. M. Hammond, to erect another dam 
across Grand River in Lansing, some three 
miles above the old one. 


Work on the artesian well at Colorado 
8 we obeyed Ley , for the reason that the 
elty cannot afford this year to continue the ex- 


periment further. 


Wuene a municipal corporation gave ongeems 
ion to an individual to open a ditch 

across the city in order to connect the water 
pi of a private person with the water-works 
oe to the city, the Supreme Court of 
Geo’ eld that the opening of the ditch was, 
in e the act of the city itself, and that the 
latter oe. liable for an Me poe 
might accrue to any person reason of the 
tian and n ui t manner in which the 


and to have seen 








“ee 


not regard itself as en- | 


FRANKLIN AND MARSHALL College, of Lancas 


Sno teak teh wo te ter, Pa., is to have an astronomical observatory. 


cently as last year a strenuous but unsuccessful | ofrered to the 


Mrs. James M. Hood, of Frederick, Md., has 
Trustees of the college, $10,000 
for the purposé named, and a building is to be 


Mr. W. Havens, of Paterson, N. J.,- hasa 
curious invention for converting any locomo- 
tive into a steam fire engine, for use on the line 


of the Ottawa, | of the road, at stations, bridges, ete. The at- 


ilroad over the} i be 
St. Lawrence River from Ogden’s Island tolaee Pe oe cand *0 


simple and inexpen 
The stream is thrown from the tank of 


fore the Privy | the tender, and in experiments made, a 2 in. 


hose and ain. nozzle threw a solid stream 60 
to 70 ft. horizontally and 40 ft. high. It has 
been satisfactorily tested. for some months on 
the Erie and Lehigh Valley railroads. 


Railroads and Canals. 


Tue matter of the treatment of laboring men 
RF the authorities of the Souris & Rocky 

ountain Railway is to be made the subject of 
a Parliamentary investigation. 


Ortawa, Jan. 15—Application will be made to 
Parliament for an Act to incorporate a compa- 
ny to construct a tunnel under the St. Clair 

ver for railway purposes, from Sarnia to Port 
Huron. 


Orricers of the Minneapolis & Sault Ste. 
Marie Railway Company state positively that 
there are no new developments in connection 
with the enterprise beyond the arrangements 
for the construction of 100 miles this year. 


THE management of the Milwaukee, Lake 
Shore & Western Railroad Company next sea- 
son will build eighty-five miles of new road 
and several short branches through the Agog- 
ebic iron country. The main extension will 

y the road to Sunday Lake in the northern 
part of the State. 


American Dredge, No. 2, at Panama, has 
been totally destroyed. Loss, $150,000. The 
fire is sup xd to have been of incendiary or- 
igin. The indirect loss to the canal company 
is considerable. 

Itis said that fourteen thousand men are 
now at work upon the Panama Canal. The dry 
season has set in, and hopes are entertained 
that much progress will be made this year. 


Brownsvitxe, Kan., Jan. 18.—The corps of 
surveyors who have been at work for some 
weeks in this vicinity, and presumably on the 
scheme of ashort line between St. Louis and 
‘Kansas City, returned here from Arrow Rock, 
at which point the line crosses the Missouri 
River. Itis not known in whose interest the 
survey is being made, but it is thought the At- 
chison, Popeka & Santa Fe Railroad. This 
route would be forty miles shorter, and it is 
claimed that a better grade than either of the 
lines between Kansas City and St. Louis. 


Sreps are being taken to let the contract for 
the construction of the e line between 
Ainsworth, a point on the main line of the 
Northern Pacific to Tacoma, on the Puget 
Sound—that portion of the line west of Ains- 
worth to the foot of the Cascade Mountains, 
about _— miles, will be let inside of 30 
days. It is intended to let the balance as soon 


as the make the location of the line 
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Tue surveying of the Franklin and Magan- 
tic Railroad, running from Strong t Kingfield, 
Me., is well under way, and the engineers pro- 
nounce the route, sofar as surveyed, very easy, 
being straight and level. 


Tue canal from the Baltic to the North Sea, 
now talked of, will leave the river Elbe at a 
point between Brunsbuttel and St. Marguerite, 
will pass by Rendsbourg, and —_— into the 
bay of Kiel, at Heltenau, to the South of the 
great forts at Friedrichsort. Its length will 
be 54 miles, its depth 29} feet at low tide, and 
its width 361 feet.—Moniteur Industriel. 


For the last five years the railways of Italy 
have been managed by the State, and with the 
most deplorable results. As a consequence 
the lines of upper Italy alone will require an 
expenditure of about $11,000,000 at once for the 
purchase of rolling stock. There is now 
needed to meet the regular service, 287 loco- 
motives, 668 passenger coaches and 6,163 goods 
wagons.—Moniteur Industriel. 


‘Tue impresssion a in Montreal that 
the Government will grant new terms for the 
completion of the Canadian Pacific Railroad 
Company’s lines. The arrangement by which 
it is proposed to substitute a cash subsidy for 
the previous 25,000,000 acres land grant will be 
announced in Parliament. Most of the stock 
is held by foreign capitalists, and very little is 
in New York. 


CoLONEL GREENE, the railroad contractor, 
says that it is his purpose to get the Shore 
Line through to Calais, Me., there to connect 
with the Grand Southern and thus make a 
new route to St. John. He thinks the country 
through which it would pass would provide 
plenty of business, and that the distance of 
about ninety miles could be built for $2,000,000 
or less. The newsurvey is progressing favora- 
bly. 


INDIANAPOLIS, Ind., Jan. 15. The Bluffton & Lo- 
gansport Railroad Company to-day filed an 
article of incorporation. The line is projected 
between the State line, Adams County, and 
Logansport, a distance of eighty-five miles. 
Capital stock, $100,000. The right of _— 
from Wheeling to Lafayette has been granted, 
and construction, it is said, will begin in the 
spring. 


Articies of tncorporation of the Grand 
Fork, Croopston & ke Superior Railway 
Company have been filed in St. Paul. The 
proposed line is to run from the west bank of 
the Red River, ator nearthe mouth of Red 
Lake River, in Polk County, by way of the 
city of Crookston to the head of Lake Superior, 
or to a point of connection with some other 
road now built, or hereafter to be built. The 
company also proposes to build branches from 
Grand Forks to near the confluence of Red 
Lake and Wild Rice rivers, and several other 
branches. 


CHARLESTON, 8S. C., Jan, 23.—Ex-Gov. Hagood, 
of South Carolina, President of the Carolina, 
Cumberland Gap & Chicago Railway ona 
has given his views as to the prospects of this 
great enterprise, and is hopeful that arrange- 
ments will be made by which it can be com- 
pleted. This road has been surveyed along its 
entire proposed route, which extends from 
Aikens, S. C., to London, Ky., a distance of 
more than 400 miles in almost an air line. The 
company has determined to raise money 
enough to finish the grading and to trestle and 
cross-tie the road from Aiken to the mountains 
by securing the subscriptions of towns, town- 
ships, and counties interested in the road, to 
the capital stock of the company. These sub- 
scriptions will be made by a popular vote and 
will be collected by special taxation. 


New Haven, Jan. 23.—The Pectmeces af the 
New York and Connecticut Air Line, one of 
the parallel railroads, announced that they 
have given out the contracts for the buildin 
of their road from the New York State line a 
Greenwich to New Haven. The company 
under the general railroad law, has until 
March 24 to begin construction by which time 
it must pay in $23,970 or forfeit its corporate 
existence. 8S. E. Oinistead, of Norwalk, i- 
dent of the road, says that before the close of 
the present week ground will be broken at 
several points along the line of the parallel. 
The railroad men of the State are now forced 
to admit that it really looks as if a road 
panedlel to New York, New Haven and Hart- 
ord, and running between New York and 
Boston was at last to be built. Associated 
with Mr. Olmstead are Henry R. Parrott, a 
varnish manufacturer of Bri rt, and ex- 
Gov. William T. Minor, of Stamford,. but it is 
generally supposed that New York capitalists 
are back of those gentloman and will furnish 
the money by which the road be built, if 

built it ever is. 





ENGINEERING NEWS AND 


New Orieans, La., Jan. 9.—Work on the 
New Orleans Elevated Railroad will commence 
next week under the management of President 
De Funiak, and will require two years to com- 
plete. Work will commence at the North- 
eastern Railroad depot, in the third district. 
The route will be run up the levee, along the 


river bank to the elevator. The foundations | - 


| are to be built of creosoted piles in beds of con- 

|crete. The track will be 18 feet high and the 

| iron columns .forty feet apart, The company 
has a guarantee of all the financial assistance 
necessary for the completion of the work. 


Tue Providence, R. I. ~~ council have 
adopted a plan by which the city and the rail- 
roads jointly are to fill up a cove basin owned 
by the city, and build up a big union depot and 
extended terminal facilities. A sharp fight 
was made against the scheme in its present 
form on the ground that it gave the New York, 
Providence and Boston Road privileges to the 
exclusion of the New York and New England 
and future roads. The cost is to be about 
$3,000,000, and the plan provides for new pas- 
senger and freight stations for all roads en- 
tering the city except the Bristol. 


THe Macon and Florida Air Line Railroad 
Company has been ae in Macon, Ga., 
with A. J. Lane, as sident. A surveying 
party began its labors on Jan. 21. The road is 
to be narrow gauge. It will run from Macon, 
Ga., due south 270 miles through the finest un- 
touched body of timber in the South and a 
rich undeveloped agricultural land, to Lake 
City, Fla., connecting with the extensive nar- 
row gauge system of that State. The road 
will furnish a direct outlet and the shortest 
route for Northern and Western freight. The 
estimated cost of the road is $8.000 a mile. 
It will undoubtedly be rapidly pushed forward 
to completion. 


Danbury, Conn., Jan 21.—The contract for 
the New York, Danbury and Boston Railway 
has been signed and is in the hands of Capt. 
S. M. Sullivan, the original contractor of the 
road who at ten years ago graded one-third its 
length. It is said work in the cuts will be 
commenced this winter. The name of “ Port 
Chester an‘ Ridgefield”’ has been arenes and 
that of the ‘‘ New York, Danbury and Boston”’ 
substituted. The route as now projected will 
connect at Bronxville with the Second Avenue 
Railway, pass under the arched bridge of the 
New York, New Haven and Hartford Railroa 
at Port Chester, strikes the old grade of the’ 
Port Chester and Ridgefield Road a mile north- 
east of Port Chester station, follow this with 
very slight changes to Ridgefield, and thence, 
by a new survey, to Danbury, where it is pro- 
posed to connect with the New England 
to Boston. The total distance as surveyed is a 
fraction less than 65 miles. 


In Colorado the Union Pacific is branching 
out in all directions. The South Park division, 
thirty-five miles, from Dillon to Leadville, was 
built under strong aera from the Denver 
& Rio Grande, and it was found ay 
many times to keep armed men on guard, an 
occupy the track with loaded trains as fast as 
laid in order to prevent it being torn up. In 
the Valley of the Arkansas a connecting link 
between the Gunnison Branch and the main 
line has been constructed, running from Na- 
throp to Buena Vista. Also, nine miles on the 
Boulder Branch of the Colorado Central, and 
some six miles at Georgetown, on the Union 
Pacific & Colorado. 

With the exception of the extension from 
Lincoln to Beatrice, twenty miles, and one 
from Genoa to Fullerton, fourteen miles, there 
was but little work done by the Union Pacific 
in Nebraska in 1883. The Beatrice extension 
referred to is a part of the cross road which is 
to tap the Kansas Pacific at Manhattan, cross- 
ing the Kansas Central at Garrison. 


Manacer Kimpatu of the Union Pacific, re- 
pores the construction of 375} miles of new road 

y his company in 1883, at a cost, in round fig. 
urs, of $5,600,000. The most i rtant wor 
was the building of 264 miles the Oregon 
Short Line, making 597 miles now completed 
and carrying the road well into Oregon. With 
the exception of the Wood River Branch from 
Shoshone to Hailey, 56 miles, no attempt has 
been made as yet to develop the tributary 
country, all efforts being directed to pus. 
forward the main line. The junction of 
Oregon Short Line and Oregon Railway and 
Navigation Company will be at Huntington, 

n, to which point it was understood that 

pete Hines Leen be completed x Deven = 

nder ard’s managemen oO , the 
construction forces of the Railway and Ne 
tion vemapeny were sét to work on the 
ern Pacific, and the former line is_be 
hind. Awaiting connection with th 
Railway and 
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January 26, 1884 


The contract provides 
that it shall extend its lines to the towns ahd 
villages in the neighborhood of the capital. 


TRON, METAL AND COAL MARKETS. 


PHILADELPHIA, Jan. 24, 1884. 


The eastern Pennsylvania Pig Iron market is quiet 
and steady. The only important improvement has been 
in Forge Iron for mill purposes, in order to make up de- 
ficient stocks, but these transactions were possible 
at concessions from asking prices, which are $18@$18.50. 
Mill men decline to-buy more than two or three weeks 
ahead, although they are very short ofstocks. Foundry 
quotations are $20@$21.50 for No. 1. Manufactured iron is 
dull. There are a good many inquiries floating around, 
but very little business is done. The disposition is to 
wait until after February ist, until a greater pressure 
is felt for supplies. Only small lots of Steel Rails are 
selling, and $35 is the nominal price. Rail makers do 
not expect any great activity for a month or six weeks 
to come, bec®use of the fact that they are well sold up, 
and are asking $35, while buyers expect to secure spring 
and summer stocks at December prices. Several small 
lots of old rails, scrap, crop ends, ete., have sold this 
week at prices ranging from $22.50 for old rails, to $23 
for scrap; crop ends are $19.50@$20, Only small lots of 
Merchant Iron have been bought; jobbing lots are 
moving at $2.40@$2.50. Schemes are being pushed for 
the construction of elevated railroads, and it is probable 
that they will take shape in time to be felt by the trade 
this year. 

PITTsBURGH, Jan. 24, 1884. 

Iron quotations are $18@$21 for Foundry, according to 
quality; Forge, $17@$18; afew small lots of Bessemer 
have sold at $21. Small lots of Rails are held at $36, but 
average prices for large lots range from $34@$35.50, Old 
Rails are wanted at $22.50, but $23.50@$24 is asked. No. 1 
Wrought Scrap, $20@$21; Merchant Bar is moving in 
small lots at 1.70@1.80. Nails, $2.40. The market, gen- 
erally, is dull; because of the backwardness of large 
buyers in placing their orders, it is not possible to say 
what will be the character of February business, but 
the fact that stocks in consumers hands are unusually 
low, leads manufacturers and brokers to expect active 
business. The situation of the Window Glass workers 
is unchanged and stocks are light; the supply from the 

East is not sufficient té fill requirements, and foreign 
stocks arrive very slowly. The coal trade is dull; a 
good many mines are being worked by way of prepara- 
tion for the spring trade. sat 

CuHIcaao, Jan, 23, 1884, 

- Our western markets show more improvement than 
eastern centres; stocks are lighter here, and we are 
remote from.sources-of supply, The demand for Man- 
ufactured Iron is particularly active, but is confined to 
small lots. Refined, ranges from 2c@2.10;ecommon, 1.£0, 
alljin small lots. Demand for all kinds of galvanized 
and sheet-iron is also improving; Juniata is 45 per 
cent. off. Foreign Irons are dull. Only small lots of 
Nails are mOving, and consumers cannot be induced to 
buy at present prices. Car load lots are held at $2.55@ 
$2.60. The past week has been very dull in Tin and 
Tin Plate. Five ton :lots of Pig Tin are selling at 20c. 
Mexican Tin is-arriving from the Durango region. 
Ingot Copper is held at 14%. All kinds of Steel show a 
little firmer tendency, Pig Lead, $3.90@$4. Steel Rails, 
$31@$36, according to size of order. Several good con- 
tracts have been placed. Business in Pig Iron is re- 
stricted to small lots, and Lake Superior irons are in 
most request. A great deal of Southern iron has been 
contracted for, and within the past three weeks prices 
have advanced 50c. per ton. Hardware men are begin- 
ning to push out for the spring trade. Very little has 
been done in Railway Material, but active business is 
likely, in view of the heavy construction to be under- 
taken as soon as spring opens. 


COAL. 
PHILADELPHIA, Jan, 24, 1884. 
The Anthracite trade has been quietiy improving 
dy ‘the or two under the influence of re- 
riction, cold weathe?, light stocks, and improving de- 
mand. The probabilities seem more strongly in favor 


of an increasing manufacturing demand for February, 
and if this is realized, it will contribute materially to 
the improvement in prices which has already shown 
itself- in advance of 19@25c. per ton on some of the 


| smaller sizes, which sizes are searce in the local and 


line trade. The larger sizes are still abundant, but not 
sufficiently soto depress prices. Broken and egg are 
being called for: ‘more freely than two weeks ago. 
Freights are still high, but when the weather permits, 
large shipments will be made to northeastern and 
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